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MARK Vi ENGINE DRIVEN PUMP 





NICKEL ALLOY STEELS 


ensure reliability in reciprocating units 
















Lockheed hydraulic pumps, made by the Automotive Products TYPICAL CORE MECHANICAL PROPERTIES OF 
Company Ltd., Leamington, have a world-wide reputation for 











reliability in the aircraft industry. They are used to actuate llc 
° ° . ae " ? i 
flying controls, landing flaps, wheel brakes and undercarriages. . ' ~~ _ ae 
Constructional materials are an important factor in achieving —_ . ead 
reliability in the normal 1000-hour period of operation during ARE GIVEN BELOW: 
which, running at 3000 r.p.m., the plunger operates 174,000,000 
times. To withstand the wear associated with reciprocating units 
pr F B P size HEAT TREATMENT maximom | cenearen | (zee 
the three per cent nickel case-hardening steel 4815 (En33) is STRESS t.s.1 per cent it 
specified for the cylinders. 1g" dia. | Oil quenched 860°C 56-3 21-5 83 
Water quenched 770°C 
The benefits to be gained from the more highly alloyed case-hardening nickel ao | h } 
steels, such as EN 33; EN 34; EN 36 and EN 39 include ease of heat-treatment, o> * ae sort eth c 72 20 | 72 
minimisatiun of processing distortion, and general reliability. Star Quencns | 




















Please send for our publications entitied, ‘The Mechanical Properties of Nickel Alloy Stee/s’ and 
‘The Case Hardening of Nickel Alloy Steei/s’ 


MOND NICKEL 


> THE MOND NICKEL COMPANY LIMITED, THAMES HOUSE, MILLBANK, LONDON, SW1 
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Kani SEN ie 


non “porous corrosion-resistant 


plate gives complete uniform 
coverage even to the 
most intricatel y 


shaped parts. 


to fine limits. Being oa 


be applied to 
practically all metals 
in commercial use. It can 
also be applied to | 
non-conductors 


such as plastics and ceramics 





ome 


Approved under DTD 900/4505 and ARB A1/5112/57. Already widely used 
throughout industry including aircraft and nuclear applications. Kanigen 
is the registered trade mark of Albright & Wilson (Mfg) Ltd. 


For full information write to 
ALBRIGHT & WILSON (MFG) LTD 


K n Department | (BE) 
1 KNIGHTSBRIDGE GREEN LONDON BW: TEL: KENSINGTON 42 


Thickness can be controlled 
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THE BESCO HS SHEET METAL 
FORMING & FLANGING 
MACHINE 


makes that nightmare job of flanging and 
forming irregularly shaped sheet metal just 
another easy and accurate operation for the 
semi-skilled man, taking the place of the old 
hand methods. Flanges externally and in- 
ternally: forms, with the necessary tools, 
plain flanges; return bends; off set, flared, 
large radius and half-round flanges, or wires 
and false wires the edges of sheet metal. 








Maximum height of flange, |; in. 
Maximum thickness handled, 12 SWG mild steel. 
Delivery ex stock. Fuller details on application. 


Excellent terms: monthly account, hire 
purchase or the FJE Machine Hire Plan. 


Designd and built by 


a 


Edwards House, 359-361 Euston noad, London, N.W.!. 
Phones EUSton 5000 Telex No. 24264 Grams: Bescotools, London NW! 
Lansdowne House, 41 Water Street, Birmingham 3. 
Phones: CENtral 7606/8 Grams: Bescotools Birmingham 3 
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transfer duties and for oil firing. 














Variable and reversible or fixed 
capacity pumps. 


Constant pressure control an 
optional extra. 


Simplex and Duplex type filters. 


Plenty pumps and filters are used 
by all the leading Oil Firing Specialists. 


Type 1100 pump with 
2” Simplex Filter. 





14” Duplex Filter. 








EAGLE IRON WORKS, 


NEWBURY, Berks., England 


Telephone: NEWBURY 2363 (5 lines) 
Telegrams: PLENTY, NEWBURY, TELEX, Telex: 84110 Rater Ne, 32 on seply asd 


LENT 


& SON Ltd 
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THE NEW 


TECALEMIT 


RIBBON 
FILTER ELEMENTS 





Tecalemit Air Breather Filters 


(incorporating Tecalemit Ribbon Filter Elements) 
Cheapest—Most efficient—Cleanest to service. 


Tecalemit Breathers act as ventilators to provide a free flow of clean air 

to hydraulic fluid, fuel and oil reservoirs. They give positive protection from airborne 
contamination to tanks, pumps, valves, cylinder and other engine components. 

Of the standard types, two are breathers with screwed bodies, and the third is a 
combined clip-on assembly of breather and filter cap. All are 


Tecalemit Breathers provide pure air cheaply and efficiently 


set a fresh standard of high 
efficiency filtration for 


AIR-WATER-PETROL, DIESEL AND 
FUEL OILS-LUBRICATING, 
HYDRAULIC AND OTHER FLUIDS 


Tecalemit Ribbon Filter Elements 


Simple construction—Low cost— High flow rate—Easy to clean 


The elements are formed of resin impregnated cellulose ribbon, wound helically and 
electrically fused into an open-ended cylinder. Innumerable microscopic orifices between 
the ribbons allow a very high flow rate, while retaining impurities on the outside or 
inside surfaces, according to direction of flow. 

The standard range of diameters (in any length) covers most applications, and no other 
filtration material can so readily be adapted to individual requirements for filters, 
strainers, breathers or separators. Never before has such fine filtration been possible at 
such low cost and with such flexibility in use. 


Tecalemit Ribbon Elements filter to maximum purity 


fitted with Tecalemit Ribbon Filter Elements. 





TECALEMIT 


z@ the authority on filtration 


TECALEMIT LIMITED - (SALES fy ) PLYMOUTH: DEVON sais 
Enter No. 41 on reply card 
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LAURENCE, SCOTT & 


Specialist Makers of Electric Motors since 1883. 


‘* That’s worth a page in The Engineer—the largest a.c. 
commutator motor ever made anywhere, to the best 
of our knowledge.” 


(“And since it isn’t everyone who is concerned with thousands of horse- 


power, we'll add a note about small N-S variable-speed a.c. motors being 
available from stock, as listed in publication 31/SP."") 


ELECTROMOTORS LTD 


NORWICH, MANCHESTER, LONDON & BRANCHES 
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Tabular Summary of 


Civil Engineering Contracts 
BRITISH SCHEMES AT HOME AND ABROAD 


This Summary is published annually in December as a Supplement 
to the final issue of THe ENGiNeeR for the year. 


It consists of tables giving brief particulars of important civil 
engineering schemes on which work was proceeding during the 12 
months prior to publication. It also includes schemes completed 
during the year and new schemes for which contracts were awarded. 
In general, contracts below £50,000 in value are not included, 
unless they form part of a larger scheme. 


The Summary is divided into sections dealing with Airports, 
Coast Protection, Drainage & Sewage Works, Harbours & Docks, 
Hydro-Electric Works, Irrigation, Power Stations, Railways, 
Rivers & Waterways, Roads, Steelworks, Structural & Industrial 
and Water Supply—in all approximately 80 pages of text. 


Every subscriber to THE ENGINEER receives one free copy of the 
Summary and additional copies are sold at 1/6d each plus postage. 


Full Page Advertisements (10” x 7”) are offered facing text in 
all sections, subject to the space being available when orders are 
received. COPY DATE OCTOBER 30th. 


From the advertisers’ point of view the Summary offers an 
excellent opportunity of appearing facing text in a publication 
which is highly valued by those concerned with a wide variety of 
civil engineering schemes both at home and abroad. 


For details of advertising or regarding the supply of copies 
please write to : 
The Manager, 
THE ENGINEER, 
28, Essex Street, 
Strand 
London W.C.2. 
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Are you interested in getting 
greater efficiency and, at the same 
time, saving on your fuel costs? 
If so we invite you to consult us. 
Sugden Superheaters can be fitted 
with full damper control. They 
are suitable for all industrial 
purposes and can be fitted to all 
types of Shell boilers. 
Sugden Superheaters are 
of particular value where 
auxiliary steam boilers are 
used. 





— 


= |\| SUPERHEATERS 
FOR LANCASHIRE BOILERS 





SUGDEN LIMITED 


7. 
MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 


Telephone : TRAFFORD PARK ” 520 
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THE 
TAPER 
THREAD 
IS THE 





FEATURE 
OF 
CRANE 
MALLEABLE 
IRON PIPE 
FITTINGS 











OUTSTANDING 








! 


This joint Is pressure tight, clean and sound. Above 
made with the taper 


e Fittl 


all, easy to make. The secret? It Is 


threads of a Crane Malleabie Iron Pir ng, manufacturee 


to British Standard 143. A ts ma th Crane 

Malleable Iron Pipe Fittings are easier t ressure tight, 
besides eliminating the need for hems acking 
individually pressure tested 

All Crane Pipe Fittings are inspect 3 manufacture and 
ndividually pressure tested at tr 4 factory where they are 
made. That is why they give suct g, t e-free service 
Full range of types and sizes 

Crane Pipe Fittings, both pla and bar atterr re 

made in many types and sizes ranging from ¢-inch t 
6-inch, equal and reducing. Galvanized f h is also available 
For full details, please write to the address below 

Crane Ltd., 15-16 Red Lion Court, Fleet St., London, E.C.4. 
Works: Ipswich. Branches: Birmingham, Brentford, 


Bristol, Glasgow, Leeds, London, Manchester. 
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The entire organization of the Midland Bank is available to 
give the fullest co-operation in the Government's drive for 
further exports. At the Overseas Branch in London the 
FOREIGN TRADE PROMOTION DEPARTMENT 
is equipped to give practical assistance to businessmen making 


new efforts to extend their export trade. 


Some of the services which the Department is happy to 


provide are: 


4 «Information on markets and conditions of trading in 
countries Overseas ; 

@ Advice on methods of payment, foreign exchange; 
credit insurance, etc. ; 

3 Obtaining the names of buyers or agents abroad 
interested in British exports; 


@ Personal visits to manufacturers and traders for 
discussions on export trade problems. 


In addition the Bank has its own team of specialists to assist 
British businessmen on questions arising from the Common 
Market and the European Free Trade Association. 


A further step has been the preparation of a revised edition of 
a booklet called TRADING ABROAD. It deals with many of 
the problems confronting those engaged in foreign trade. 
These services are not confined to customers, and are readily 
available through any of the many branches of the Bank 





throughout England and Wales. 


Midland Bank 


Head Office : Poultry, London, E.C.2 
OVERSEAS BRANCH: 122, OLD BROAD STREET, LONDON, E.C.2 
2250 Branches in England and Wales 
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CGS(@) MOT 


MANAGING ._DIRECTOR VID CY. HIGGS, AMLEE 





BIRMINGHAM 6 ENGLAND 





GEARED MOTOR UNITS 


FROM FRACTIONAL UP TO 30 H.P. 
AND DOWN TO | R.P.M. 


GUARANTEED FOR EVER 


AGENTS AND BRANCHES COVER THE WORLD 
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tipped 


Softening the 
shock loads 


At the Stanton Ironworks, ore is discharged from railway wagons by 
means of a tippler and crashes into a hopper. Normally 25-35 tons 
may be discharged in 30 seconds, sometimes in a steady stream but 
occasionally lumps of iron ore, exceeding 34 tons fall 10-ft., result- 
ing in impact loads which are considerable and could be damaging. 
Furthermore the vibration and shock impulses—unless checked— 
would be transmitted to adjacent buildings and plant. Accordingly 
the suppliers of the plant, Mitchell Engineering Ltd. called in 
Metalastik to reduce the harmful effects by providing mountings 
which normally support || tons each, deflecting 0.1”. Under the 
extreme conditions already mentioned the deflection is 0.3”, 
making a very considerable reduction in the shock effect. A 
similar problem arose at Samuel Fox’s works in Sheffield where a 
magnet crane discharges large masses of scrap metal into a 60-ton 


falls into this hopper . . . 





mounted on 6 
Metalastik mountings. 


an ~ 


7" 


we ha * 
moe i ¥ a = = 
On this transfer car for 
weig i 


* 


scale transfer car from a considerable height. The loadcells employed had to be 
safeguarded from excessive shock loads in order to maintain their high accuracy 
indefinitely. Davy and United Instruments Limited, who engineered the loadcell 
weighing equipment into the installation, met the problem by incorporating 
Metalastik mountings as illustrated in the accompanying pictures. Whether for 
a small instrument, a diesel engine or a great piece of industrial plant, Metalastik 


mountings can always improve the conditions. 


‘ 


METALASTIK LTD., 


oes the ‘loadcell’ is 
protected 
Metalastik mountings. 


LEICESTER 
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HYDRAULIC CIRCUITS 


can be bought 
in a package ! 


THE ARMSTRONG HYDRAULIC ACTUATOR 


The Armstrong Hydraulic Actuator enables you to install 
first-class hydraulic circuits in the easiest and most economical 
way in the world. 


You can select a combination of the various types of Armstrong 
Actuator units to suit your individual requirements. Efficient 
assembly requires only elementary engineering knowledge, 
simple instructions are provided and stock embodiment items 
supplied. 


An Armstrong Actuator does away with the need for heavy 
or complicated linkages and gives none of the troubles that 
tend to crop up with links, levers or cams. Once installed 
and charged, it will function for as long as the machine or 
structure in which it is embodied—smoothly and efficiently. 
This bold new conception of hydraulic control has behind it 
the vast experience gained by the Armstrong Patents Company 
Limited of Beverley. They alone, because of their unique 
position in the field of hydraulic engineering, are able to offer 
Actuators of this quality at the price. 


Armstrong “Off-the-Shelf” Actuators and pump units manually 
or power operated—put so many possibilities ‘within your 
reach” that early investigation is advised. Ask for leaflet-— 
Apl. 51/I 





ARMSTRONG PATENTS CO. LTD. 
EASTGATE, BEVERLEY, YORKS. Tel. Beverley 82212 
And at 

Melbourne, Australia; Montreal and Toronto, Canada. 
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A NEW INDUCED DRAUGHT 
COOLING TOWER 


by 
FOSTER WHEELER 


The ‘D’ Type Cooling 
Tower consists of a 
series of standard 
units with a cross sec- 
tional area ranging 
from 6' x 6 to 16’ x 16’ 
and designed to cool 
water quantities 
varying between 50 
and 1500 Imperial 
gallons per minute. 


x 





FOSTER WHEELER 















The Cooling Tower is entirely pre-fabricated 
and can be easily erected by 
unskilled workmen. 


FOSTER WHEELER HOUSE, 3, IXWORTH PLACE, LONDON SW3. Telephone: KENsngtes on 


High exit air 
velocity prevents 
recirculation. 


High efficient heat 
transfer. 


Uniform air and 
water distribution. 


Draught eliminators 
ensure minimum 
water loss. 


Selected and treated 
timber for long life. 


Corrosion resistant 
hardware. 


Pre-fabricated for 
simple erection. 


LIMITED 
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BRADY 


roller 
shutters 
















sliding 
shutter 
doors 


rolling 
oril les 


for 
every opening 


THE DOORS COMMANDING THE WORLD’S LARGEST SALE 
Send for Illustrated leaflets 35/S DG 


G. Brady & Company Limited, Manchester 4. Telephone COLlyhurst 2797/8/9 and at 
London, Birmingham, Glasgow, Montreal, Port Credit, Hong Kong. 

BRADY FOR EVERY OPENING : BRADY ROLLING DOORS IN STEEL, WOOD 
AND ALUMINIUM «* SLIDING SHUTTER DOORS * GRILLES IN STEEL, 
ALUMINIUM OR NYLON * UP AND OVER DOORS - FIREPROOF DOORS 
COLLAPSIBLE GATES SLIDING DOOR GEAR RUBBER DOORS 
ORNAMENTAL IRONWORK * ALSO MANUFACTURERS OF BRADY LIFTS. 
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“Goin like a bird with them new 
L & © Piston Rings, ain't she, Chief?” 


“Eh ?”’ 










“Engines... . like a bird 


.... lovely!” 










\ “Och, ye mean that wee lassie in Liverpool ?” 


~~ 
ZF bes \ 


“No, I’m not talkin’ about ’er!”’ 


“‘Which one are ye talkin’ aboot then? Ye’d do far 
better to keep your mind on the engines. 
Don’t ye think they’re goin’ like a birrrd 
since we fitted those L & C piston rings P” 





Manufacturers of the well 
known “Patent Double Action 


| MAKERS OF THE WORLD’S FINEST DIESEL PISTON RINGS 


Piston Rings’’ for steam engines 


EAGLE FOUNDRY, SHEFFIELD 11, ENGLAND. PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD 








OA 6064 
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STUDS 


ae NA tt es 
Precision made for all applications- 
range covers all sizes. finishes and 


} requirements. 
d j }y Altriacham Street. 
a Manchester, 1. 
Tel. ARDwick 1765 


LONDON: W. Kelway-Bamber & Co. Led., 
Room 7, 70 Victoria St., S.\W.1. phone: Abbey 6860 
N. B. COAST: Fasteners Led., 
2 Hall St., Barnard Castle, Co. Durham 
phone: Barnard Castle 3141 





d@momey 
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INDUSTRIAL COUNTING 
INSTRUMENTS and 4 
MEASURING AY, ’), 
MACHINES 
p; Let us solve 
Pacenced 
Design ' > end 







Write or phone 
for our Catalogue or a visit from a 
hnical © to “ INSTRUMENT DIVISION “ 


B.& F.CARTER& CO.,LTD. 


ALBION WORKS, BOLTON 3, ENGLAND 
Tel: BOLTON 4344 {Ail lines 
Grams: “ BRAIDERS BOLTON ” 
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*& LARGE CAPACITIES 


DUAL TYPE GIVES 
*X UNINTERRUPTED FLOW 








FOR FINER FILTRATION 
OF ALL LIQUIDS 


LOWEST PRESSURE DROP 
SINGLE NUT COVER FIXING 


* HIGHLY COMPETITIVE 


wmmeoiate EX-STOCK veuveries FROM OUR LI DEPOTS THROUGHOUT THE UA AND EIRE 


Telephone: LEICESTER 20885 (6 lines) 





THE BRITISH STEAM SPECIALTIE 
Head Office 


Also at LONDON, LIVERPOOL, GLASGOW, BRISTOL. wee 





§ LIMITED 


: PLEET STR®ET ~ LEICESTER 


. NEWCASTLE-ON-TYNE, BIRMINGHAM, BELFAST, DUBLIN, 


Telegrams; “ BOSS” LEICESTER 
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METALWORKING 
MACHINERY 


PRESS BRAKES. Capacities 10 to 1000 tons pressure. 
Hydraulic (as illustrated) and Mechanical. For angle- 
bends and section forming in all thicknesses up to 
20 ft. wide. Can be tooled for piercing, notching etc. 


PLATE BENDING ROLLS. Pyramid (as illustrated) 
also Initial Pinch and Pinch/Pyramid types, in all 
sizes. For cylindrical and conical work in all thick- 
nesses up to 40 ft. wide. 


















SHEET & PLATE LEVELLING ROLLS in sizes to 
deal with all commercial widths in thicknesses up 
to 24”. 


Specialist Manufacturers also of Guil- 
lotine Shears, Tube & Bar Straight- 
ening Machines, Section Straightening 
Machines, Slitting Lines, etc. Cata- 
logues on request. 





LYE, WORCESTERSHIRE, ENGLAND 
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of 


all descriptions in alloy 


and Carbon 


(all heat treatment facilities) 


iS ORSTER & SONS LTD 
| FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND ae 





TEL : 2876 
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Steels 


"GRAMS : *PRAMES* S'LAND 
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engineering 
rubber * 
for needs of 
to-day 


| * Synthetic, Natural, Sponge 


“4 UNTINGBON- 


Specialist Rubber Manufacturers 
Phone: HUNTINGDON 934 (4 lines) 
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ARNOLD KINNINGS of Southport 


nina 











ARNOLD KINNINGS & SONS LTD, umow 


NORWOOD ROAD 


SOUTHPORT 


SOUTHPORT LANCS. 3182 (3 ines) 
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ROADS 








caving at least 2.5%, 
Of the cost? 
Send for important information on 


The METTEXTURE PROCESS 


—the patented mechanical method of hacking old and damaged 
concrete to a precise depth, and providing an evenly keyed 
sub-surface to receive new topping. 


ThE, tute 
Mattevice provides equipment 











and trained opera- 
tors in any locality. 
ESTIMATES FREE 


METROPOLITAN 
CONSTRUCTION CO. LTD. 


Bow Bells House, Bread Street 
(Cheapside), London, E.C.4. 
City 1488 
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£Z?OM"’s 
H. @. COPPER 


BUSBARS 


Drawn finish up to 3” square or to 10° wide x 
1” thick ; hard rolled up to 12” x 3” x 16’ 0° 
long. Extra heavy machined bars to customers’ 
requirements. Tubular and laminated busbars. 


PRE-ASSEMBLY WORK 
ON COPPER BUSBARS 
Facilities are available in our Works for 


bending, sawing, drilling, slotting, and 
tinning, to customers’ requirements. 


Approximately 400 tons of H.C. 
Copper Busbars supplied to The hi “a 
Associated Ethy! Company Limited i. ~~ 
for their Chiorine Plant. The illustra- » 
tion shows a typical busbar, bent, 
drilled and slotted to customer’s re- 
quirements. 

Section 8" x 3’. 

THOMAS BOLTON & SONS LTD 


Head Office: Mersey Copper Works, Widnes, Lancs. Tel: Widnes 2022 


London Office and Export Sales Department: 
168, Regent Street, W.1. Telephone: REGent 6427. 
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LESS-DIFFICULT 


trouble-free 
bunker 
discharge 


The primitive, inefficient method 
commonly used for clearing material 
which sticks in a storage bunker is by 
applying a sledge hammer to the side 
of the hopper. This is a form of low 
frequency, uncontrolled vibration. 
When vibration is applied at the 
correct frequency, the correct ampli- 
tude and the correct point of applica- 
tion, almost any material can be 
satisfactorily discharged. 

SINEX has the experience with a 
wide variety of materials and a wide 
range of hopper designs to recommend 
how vibration should be applied 
effectively to solve your particular 
problem. 

The three examples illustrated show 
three different combinations which 
are typical of many applications, but 
even these, whilst using the same type 
of unit, can only be effective if the 
types of unit themselves are placed in 
the correct position and have the 
correct frequencies and amplitudes of 
vibration to suit the characteristics of 
the material to be discharged. 

It would pay you, therefore, to 
make use of our experience and to 
consult us on your particular problem 
Send for relevant details and informa- 
tion sheet. 





installation of an 
external vibrator to a steel hopper 


DIFFICULT 





vibrating reed 
for application where 
external vibration is impractical 
due to structural or other difficulties 
and if the bunker is made of concrete. 


EXTRA-DIFFICULT 


ELIMINATE TAIVS 
WASTEFUL METHOD 


FREQUENCY UNCERTAIN’. ~/ 
“1 
“PLUS DAMAGE TO WOPPER 









se Dm. , 

A AMPLITUDE UNCERTAIN 
combination of 
internal and external 
bunker vibration. Where the 
external vibrator is timed for 

‘on and off’, the vibration frequency, 
on slowing down, goes through the 
natural resonance of the bunker, 
irrespective of load material contained. 


RESULTS UNCERTAIN 


These are some of the many materials which we have handled satisfac- 
torily and ensure trouble-free bunker discharge: Pulverized and small 
coal, iron-ore, coke, lime, flour, grain, grist, foundry sand, soda ash, 
cullet sand, gravel, granite chips and all road stone materials. 


7 / Pg e 
(DOOKY- BOLLE AG, 1 Lipid. 





SINEX ENGINEERING COMPANY LIMITED. 


Central Way, North Feltham Trading Estate, Feltham, Middx. 
Tel: Feltham 5081 (5 lines) Telegrams: Sinexvibro Feltham. 
ASSOCIATED COMPANIES IN PARIS, BRUSSELS AND ZURICH 
Enter No. 183 on reply card 
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TECHNICAL SERVICE MATTERS 


The selection of the right pump for the 
job at the right price and tough enough 
to accept hard work is an exercise in 


responsibility. 


We believe that our long technical 
experience in dealing with pumping 
problems is perhaps the most important 
part of our business both before and after 


sales 


Our easy clean positive rotary pumps 
particularly suitable for handling viscous or 
sticky liquids—are made in Stainless Steel 
FMB 18/8/3 quality in five sizes to handle 
quantities from 50-10,000 imp. g.p.h 







STAINLESS STEEL PUMPS LTD. 
Dept. E, MYRTLE ROAD, EASTBOURNE, SUSSEX 
Telephone: Eastbourne 6304 


| stockists of R.E.C. Pumps in England, Scotland 


Concessionaires and 
and Wales: C.P. Equipment Lid., Millgreen Road, Mitcham, Surrey 
Telephone: Mitcham 2981 4 lines). 
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USPECIALIST® 


DESIGNERS AND 
MANUFACTURERS 
OF 
CONVEYING AND 


ELEVATING 
EQUIPMENT TWIN OR MULTIPLE WORM BIN 


| DISCHARGER 
W.S.BARRON 
& wie, N Lip TAPERED OR VARIABLE PITCH WORMS DRIVEN BY AN 
Ma ©=ELECTRIC MOTOR REGULATE THE FLOW OF MATERIAL 
G LOUCESTE R FROM STORAGE BINS. SIZES TO SUIT ANY LAYOUT. 
ESPECIALLY USEFUL FOR EXTRACTING DIFFICULT 


MATERIALS. 
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precision... 


Cross British made products are manufactured 
by an outstanding process used for the hardening 
and tempering of steel coils and rings. Covered 
by many pacents, this manufacturing method has 
enabled components to be made from wire and 
with superlative accuracy. When top standards | 
are essential you can rely on Cross precision 
products. 


LTTEX 


MANUFACTURING COMPANY (1938) LTD. 
BATH * SOMERSET - ENGLAND 


Phone: Combe Down 2355/8 
Telegrams: ‘CIRCLE’ BATH 














| 
Enter No. 201 on reply card 
} 











Consult 


FILTON 


fo ROTARY UNIONS 
(Patented) 


USED ON AIR, STEAM, 
WATER, OIL &c. 
FOR LEAKPROOF FLUID 





SIZES }°—3’ BSP 


nate 7 +--+ —7 "7 fr 
for temperatures over F 


FILTON LIMITED 


Clapham Street, Leamington Spa, 
WARWICKSHIRE 
Telephone Spa 8111/2 
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INTEGRAL SOLID 
STEEL FRAME 





DIRECT ACTING 
AIR CLUTCH 


BUILT IN 13 
SIZES 


CAPACITIES 
FROM 300 TO 8000 
TONS 


LET US 
DEMONSTRATE 
TO YOu 


Sole agents for the 
range of Ajax 
Forging Machinery 





TRANSFER TO ROTATING || fa he y= N 4QueenStreet, CurzonStreet, London, W.1 
MACHINERY Telephone: GROSVENOR 8362-5 


Midland Office and Demonstration Dept. 


SPECIALS UP TO 6° BORE ASSOCIATES LIMITED WILFORD CRES., NOTTINGHAM. Tel.: Nott. 88008 


NRP 9046 
Enter No. 203 on reply card 





CORBLIN 


DIAPHRAGM COMPRESSORS 
& PUMPS 
ALL PRESSURES UP TO 15,000 P.S.1. 


... for pure dangerous 
or corrosive 
gases and liquids 


% No glands — therefore no losses. 


% Absolute purity of gas or liquid 
always mainwined. 


: Volumetric efficiency 
Write for Brochure and full details to * ces meee ae, 


Sole Agents for the United Kingdom 
C. T. (LONDON) LTD. 27 Ashley Place, Westminster, 
London, S.W.1. Tel: Tate Gallery 8631 (6 lines) 
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Steel and Spheroidal Graphite Iron 


oF - S— 6 we Of eT — 


also HIGH QUALITY ENGINEERING 
and MACHINE TOOL GREY IRON 
CASTINGS UP TO 10 TONS 


R. GOODWIN & SONS (eNcineers) LTD. 


Ivy House Foundry - Hanley - Stoke-on-Trent 
Staffs. Tel.: Stoke-on-Trent 23612 
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MOQ 
USE 








RECOMPRESSION 
CHAMBERS 












Photo: courtesy SARO (Anglesey) Lid 





PHOTO- 
GRAPHIC 
EQUIPMENT 












Photo: courtesy Photostas Lid. 


REALISE 


HUNDREDS of products gain selling 
advantages when they are made of 
James Booth aluminium alloys. Why ? 
Because these alloys have virtues which 
are always in demand. Strength. . . 
lightness . . . exceptional corrosion 
resistance . . . workability . . . good 
electrical properties . . . attractive 
modern appearance. 

Look through your products catalogue. 
See where improvements can be made 
with James Booth alloys. If you need 
advice on the changeover, our technical 
staff will gladly help. Please write for 
literature showing the range and uses 
of our many aluminium alloys. 


MOBILE STACKERS 





GARDEN 
FURNITURE 





Photo: courtesy E. R. Buck & Sons Lid 





Make more of OU RAlh 


JAMES BOOTH ALUMINIUM LIMITED - KITTS GREEN - BIRMINGHAM 33 - STECHFORD 4020 





Extrusions, large forgings, plate, sheet, strip and tubes in light alloys 
16a 100 148 
Enter No. 211 on reply card 
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; Alson Patent Clip Joint and Universal Bend 








What's Alfred Allen got) |=" ' 
that you could do with? |_ 


We produce everything listed — and more. What’s been ticked is 


\ 


| 





NS 


Heaters, Coolers, Cyclones, Shells and Stacks 





Hoppers and Chutes 





Light Railway Equipment 





fens 


Platework and Fabrications 


Steel Butt-Welded Pipe and Specials 


most likely to interest you. But maybe you could add a few more 





KISI<i<| 


ticks. Or cross out some. The important thing is that whatever 








Steel Pallets 
Steel Ventilation Ducting 
= 

Tanks and Vessels (L/oyds approved) 


enquiries you send us, we'll gladly submit a quotation. Your 








order and instructions will be executed explicitly. Accurately. 





Efficiently. That’s the way Alfred Allen work. That’s what we've 








N\ 








got a reputation for. 


@ ALFRED ALLEN ¢ sow “205 
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ABOUT 
BROCKHOUSE 


bi TORQUE 


Manufacturers of 
THE INDUSTRIAL TORQUE CONVERTER 


By fitting the Brockhouse Industrial Torque Converter to your Tractors, Fork Lift Trucks, Earth Moving 
Equipment, Road Rollers, Cranes, etc., etc., you simplify the operator’s work, cut costs of maintenance 
and your equipment lasts longer. 


Look at this list of famous users. 


Hunslet—Consolidated (Pty.) Ltd., 
Johannesburg, South Africa 
Kemper en Van Twist, Holland 


Mercury Truck & Tractor Ltd. 
Merton Engineering Ltd 
Ruston-Bucyrus Ltd. 


Bray Construction Equipment Co. Ltd. 
David Brown Industries Ltd. 


Chaseside Engineering Co. Ltd. 
Conveyancer Fork Trucks Ltd 
Coventry Climax Engines Ltd. 
W. H. Dorman Ltd. 

Davey, Paxman & Co. Ltd 
Eddison Plant Ltd 

Ford Motor Co. Ltd 

Thos. Green & Son Ltd 

Hunslet (Holdings) Ltd. 

Matbro Ltd. 


Thos. Smith & Sons (Rodley) Ltd 

F. E. Weatherill Ltd 

Australian Crane & Excavator Co 
Ltd., Sydney, Australia. 


C. H. Christiansen, Copenhagen, Den- 
mark. 


Construction Equipment Co. (Pty.) 
Ltd., Sydney, Australia. 
A/S Eik & MHausken’s, Maskin- 


forretning, Oslo, Norway. 


Lastnings & Losseningstjanst AB 
Sweden 

Mellander & Ericsson, A.B. Gothen- 
burg, Sweden 

G. Miletto & Figli, Turin, Italy. 


Tractor Equipment Co. Ltd., Pal- 
merston North, New Zealand 

Valmet Oy, Finland 

Van Kranenburg, Rotterdam. 
Holland 


Fit Brockhouse Industrial Torque Converters NOW 


Write for full details and literoture 





BROCKHOUSE ENGINEERING LIMITED 
VICTORIA WORKS HILL TOP WEST BROMWICH STAFFS. 


Telephone : Wednesbury 0243 
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Everything 


rd is lovely... 


_— 








in the Plant Engineer’s garden 


Corrosion was a hardy annual until he consulted 
ICI Metals Division. But they suggested that an application 
of titanium would go to the root of his problem. 





With its outstanding resistance to corrosion, titanium 
provides the answer to many problems posed by aggressive 
service conditions. In chemical plant, ICI Titanium is being 
used for lining reaction vessels and other large-scale equip- 
ment; for complete components ranging in size and complex- 
ity from compressor valve plates to large heat exchangers ; for 
economic, trouble-free anodising jigs; for non-consumable 
anodes; and for virtually indestructible heating coils. 

ICI Metals Division probably have wider knowledge of 
titanium and its applications than anyone else in Europe. 
They can often suggest a fresh line of approach to corrosion 


problems in chemical plant. See if they can help you. 


TITANIUM 


METALS IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON S.W.I 


DIVISION 


TM. 45 
Enter No. 231 on reply card 
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A NEW United 


SEANMLE X 
Rotary Joint 
























































IGA glx 


U.K. PAT. 


If If NO. 838,940 















































UNITED SEAMLEX 
“tone Whariell bs 






Syphon return or direct flow 
Size range '2” to 1'2” 


Reduced overall size 
permits closer grouping 





NO LUBRICATION NECESSARY 


MAXIMUM WORKING TEMPERATURE 
RAISED TO 280’c. 


Enquiries to: UNITED FLEXIBLE METALLIC TUBING CO., LTD., 
South Street - Enfield - Middlesex: HOWard 1881 


— ss se elURs 6h 6UelUl 
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IT being a quality fabrication in 
mild or stainless steel, or light alloys 


SPENCER & SONS 


(MARKET HARBOROUGH) LTD. 





We shall be pleased to have your enquires. GREAT BOWDEN ROAD MARKET HARBOROUGH TEL 2651/9 


Enter No. 251 on reply card 





ANY NUTS 
OUT OF PLACE? 


Bone shaking vibration can slacken 
the tightest nut. The way to 
smooth your worries is to fit 
KOLOK Positive Lock Washers 
They come in every size. 


KOLOK 


POSITIVE LOCK WASHERS 


(AVAILABLE IN ALL SIZES) 


ALS el >) 
& SCREENS 


ya 


“ABMESH” 


INDUSTRIAL BELT & SCREEN CO., LTD. 
194-196 Finchley Road, London, N.W.3 





POSITIVE LOCK WASHER CO. LTD 45 Renfrew Street, Glasgow C2 Telephone’ DOUgias 9292 
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DREDGING : 
PLANT 


To the Largest Dimensions and Capabilities. 





PATENT CUTTER HOPPER DREDGERS 
PATENT DIPPER DREDGERS, BUCKET 
DREDGERS, GOLD & TIN RECOVERY Bee 
DREDGERS, FLOATING CRANES. 3 | eS. 





cote Screw a= b+ ag Somes Phra ty = cog pay a the Great Western Railway Company. 
. mensions: x .* . peed. nots. $ fred ; ¥ 
Hopper Barges, Screw Steamers, Side and Stern pecified Dredging Output: 900 tons per hour 


sassearicen‘tree™""" FU EMING & FERGUSON LTD. 


New Buckets, Links, Pins, Gearing, etc, supplied 


for existing Dredgers. Seams Sy ee SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. — Tei. Add. “Phoenix Poisiey.” 
London Agents: Messrs. NYE & MENZIES Ltd., Capel House, 62, New Broad St., £.C.2 Phone: Londen Well 4846 
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SIMPLE, PRECISE CONTROLS 


ensure fatigue-free operation 





TAYLOR JUMBO 
MOBILE 
CRANES 
Engineered for 


PROFITABLE 
PERFORMANCE 






Z — sku — 


POWER ASSISTED STEERING 
provides optimum mobility in 
confined spaces. 


KEEP CLEAR = Ps =x” 
o Come MANET = sae : -“ 7 
WHER SLEWING ? 





7 a? ae ial 
i 
i/ 
Ae 
Ri J inte 
HYDRAULIC HOIST MOTOR 
gives complete load control. 


More effective work, more efficiently with less effort in less time... 











that’s the performance you get from a TAYLOR JUMBO! 


A unique combination of diesel engine economy and hydraulic simplicity, 
these powerful, fast-moving cranes embody all the reliable features 
efficiency-conscious engineers require to provide the profitable performance 
cost-conscious owners demand. 


poo STURDY SLEW RING and simple 
)) F. TAYLOR & SONS (wanchesrer) LIMITED en orn eee 
, = ree slewing. 

: 3 | HEA ALE FFICE 4 ave TREET, LONDON Ww 


“ 
() 


721 
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between raw materials and finished products fit 


BT Ream 





BELTING 


Conveying YouR product may pose a problem, a problem of belting life and 
of belting efficiency ... let BTR solve it. Among the many industries 
that BTR Belting has long served well are . . . 


ELECTRICITY — C.E.G.B. ENGINEERING — Stewart & Lloyds Ltd. 
IRON & STEEL — The Steel Company of Wales. SAND & GRAVEL — W. J. Lavender Ltd. 
CHEMICALS — J.C.J. Lid. PRINTING — Waterlow & Sons Ltd. 
Foop — F. Sainsbury Ltd. Gas — North Thames Gas Board 
PAPER — Bowater Paper Corporation Ltd. FOUNDRIES — Thomas Allen 1 td. 


i R BTR Industries Ltd 


ENGINEERS IW 
RUBBER AND 
THERMOPLASTICS 


British Thermoplastics & Rubber Manufacturers 
| Herga House, Vincent Square, London $.W.! 


1/3142 
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The Little Pumps with the Big 
Performance. 

These compact, practical little pumps will deliver up Se 
to 1,200 g.p.h., can be auto-operated, have few parts kc 
and little to go wrong, yet an electrically driven unit : 
for single phase, A.C. supply costs only £25 1s. 6d. They 
are ideal for industry, domestic water supply, and agri- 
cultural use, are built to last and will give years of 
trouble-free service. May we send you full details? 
Please ask for list PG.100 












































BERESFORD 
single-stage, self-priming 
PUMPS 









JAMES BERESrORD & SON LTD., 


(The Cornercroft Group of Companies) 
Kitts Green, Birmingham, 33 Telephone : STEchford 3081 
and at London, Glasgow, Manchester, Leeds, etc. 
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REGD. TRADE MARK 


WORM DRIVE HOSE 








COMPANION ACCESSORY TO | 1. ROBINSON & CO. (Gillingham) LTD. 


THE WORLD’S FINEST CLIP 
J LONDON CHAMBERS, GILLINGHAM, KENT TEL: 51182/3 
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Beaver pre-loaded ball screws, up to 957 efficient, 


operate at-52 C to over 400 C with no backlash... 
























































RECIRCULATING BALLS is 
x ANT PRECISION GROUND 
BALL RETURN TUBE \ SCREW THREADS 
\ : Ps 
\ 
\ — 
. - 
= . , sf a 
a : 
4 «. ees sd 
ii e Lee tet SS / 
WIPER SEAL / " / 
BALL NUT 4 BALL NUT 
/ ~ 
‘ 7, ~ g 
¥s SECURING BOLT 
PRELOAD ADJUSTING SHIM 
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...e ANOTHER ENGINEERING ADVANCE 
FROM BRISTOL SIDDELEY 


Bristol Siddeley Engines Limited produce Beaver* pre-loaded ball 
screws. These ball screws achieve a minimum efficiency of 90°, 
and they can operate within a temperature range of —52° C to 
400° C without iubrication, and up to 170° C when lubricated. 


Machined and ground to the highest standards of precision 
engineering Beaver pre-loaded ball screws greatly increase trans- 
mission efficiency. They reduce the power required for actuation 
by as much as 80%, when converting rotary drive into linear 
output or force input inte torque output. By eliminating back- 
lash, with pre-loading, they give precise control over very small 
inerements of motion and a high response frequency. And when 
compared to conventional screw mechanisms, they provide a 
predictable operating life which is much longer, require much 
less maintenance and give more trouble-free operation. 


Basic design application analysis 

Bristol Siddeley engineers make an exhaustive analysis of each 
specification. And each unit is specially designed for its par- 
ticular application. Beaver ball screws are made automatically 
reversible or with controlled ‘‘no-back,”’ with multiple or single 


circuits. Beaver pre-loaded ball screws have been proved as the 
most efficient method of converting rotary into linear thrust in 
over 2,700 engineering applications in many branches of in- 
dustry. They have been designed already with rated operating 
load capacities of 370,000 lb (825,000 Ib maximum static load) 
but the maximum potential operating load is, in most cases, 
limited only by the requirement. 





7 
| Bristol Siddeley Beaver bail splines have been developed | 
to eliminate the disadvantages of conventional splines. The | 
| designs are very effective in minimising friction, particularly | 
| when high torsional and bending loads are imposed during | 
| linear movement. | 
SIE pace ne Ons eet an a e 





* Complete technical and manufacturing co-operation with Beaver Precision 
Products Inc, Detroit. 


For further information please write to: 
J. B. STARKY, SALES MANAGER (BEAVER PRODUCTS DIVISION), BRISTOL 
SIDDELEY ENGINES LIMITED, PO BOX 17, COVENTRY, ENGLAND. 


os 
i= =a BRISTOL SIDDELEY ENGINES LIMITED 
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We advise you 


in all projects involving the winning of materials and 
their transportation. We design for you complete open 
cast and underground mining schemes and the neces- 
sary mechanical equipment on the basis of the manifold 
experience of our mining, excavation and conveyor 
engineers. 


We construct 


supply and erect for you excavators, either rail or cater- 
pillar mounted, for mining, canal construction, dam 
building, etc., such as bucket ladder excavators, bucket 
wheel excavators, spreaders, special equipment, complete 
bunkering plant, conveyor bridges, stationary and shift- 
able conveyors, loading and handling plant. 








FRIED. KRUPP MASCHINEN- UND STAHLBAU RHEINHAUSEN 


U.K. Agents: J. M. J. Maus Ltd., 35 New Broad Street, London E.C. 2 
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POLYSLIP 2 new approach to the ‘dry bearing’ problem 
Polyslip 1M Dry Bearings are designed for high duty 
without lubrication of any sort. They are intended for 
those applications where other lubricants are undesir- 
able or unsuitable. 


What are Polysiip 1M Dry Bearings ? 

Bearings made from sintered bronze, impregnated with 
P.T.F.E. (Polytetrafluoroethylene) and additives at the 
working surface. 


What are the applications 7 


ry WY 


in a wide range of standard sizes 


Why P.1.F.£. and Bronze? 

Because this combination gives an excellent bearing 
material, the P.T.F.E. and additives providing low friction 
and low wear rate while the bronze provides a strong, 
heat-conducting matrix. 

What forms are avai 

Cylindrical, plain or flanged - self-aligning - thrust 
washers. 

What sizes? 

From 0-1" to 3” bore. Standard sizes facilitate quicker 
delivery. 


Where oil and grease lubricants are unacceptable - Where shafts 


are required to run in liquids such as water, petrol, solvents - Where dust is a problem - Where oil and 
grease can cause contamination - Where maintenance may be at a minimum - Where temperatures 
are abnormal : Where ‘static’ is a problem - Where ‘slip-stick’' motion must be avoided. 


ao @] & 4-7 BI Ce 


ae ARI N GS S&S 





Write for a designer's brochure giving properties, 
performance data, and dimensions. 


BOUND BROOK BEARINGS LTD 


Telepnone: Lichfield 2027-8 Telegrams: Boundiess, Lichfield 


Trent Valley Trading Estate, Lichfield, Staffs. 
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Our Technical Department will be glad to 
discuss the suitability of Polyslip 1M Dry 
Bearings to your applications 





Lil! 
Member of the eheey Birfieid Group 
anit 
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Aurora produce gears with teeth 
specially designed to your 
requirements. Spiral gears, worm 
gears, helical and double helical, 
bevel gears and spur gears. 





AU 34°] ,0-0 GEARS 


AURORA GEARING CO. 


( WILMOT 






NORTH) LTD., 


(A subsidiary of the Aurora Gear & Engineering Co. Ltd.) 





EDMUND 


TEETH 





Established 1880 


ROAD, SHEFFIELD 


Telephone : SHEFFIELD 24385-6-7 
Enter No. 302 on reply card 








ENGINEER = Oct. 21, 1960 


Fe “ans i Z - 
wt wee —a iii 
—-9 my vere a ws z ae Bre oi B ; 


ie st O02 oe Oe ee oe Co he ee OO) 2 2 ee 0 OD ane 
; le 


=f; 
tT) ry, 


> CREE os 


> S<.-- 
3 nae Ue =ti 


* 


INDUSTRY 


Lockheed-Avery hoses play their part in the new fully automatic copper rod rolling 
mill for British Insulated Callender’s Cables Limited. This mill is the largest and most 
modern rod rolling mill in the world. 


Lockheed-Avery flexible hoses are made in various types for low, medium and high 
pressures, with linings to suit different applications. 

Their end-fittings—available in a wide range—are re-usable. 

Lockheed-Avery self-sealing couplings are complementary to these hoses and end- 


fittings: they instantly seal off the pipes when disconnected and prevent entry of air 
when re-connected. 


Lockheed-Avery industrial hoses and end fittings are now available from any of 
Edmunds Walker & Co. Ltd. branches. 


AVERY DIVISION, LOCKHEED PRECISION PRODUCTS LIMITED 
SHAW ROAD, SPEKE, LIVERPOOL 24 
Telephone: Hunts Cross 2/21 Telex: 62394 Telegrams: Lockheed Liverpoo/ 24 Regd. Trade Mark LOCKHEED 


ONE OF THE 
AUTOMOTIVE 
PRODUCTS 
GROUP 


Enter No. 311 on reply card 





t. 21,190 THE ENGINEER 


Three H & W dual-fuel 
engines with H & W 
alternators Each 
alternator set 
develops 330 kW 
at 428 r.p.m. and 

operates on 

ee a 


Alternators and engines are 

of H & W design and manufacture 
thus ensuring our undivided 
responsibility for the complete 
power set. We also supply the 
necessary control equipment. 


FOR ALL POWER PURPOSES 


HARLAND & WOLFF 


St ee a 
GLASGOW LONDON LIVERPOOL SOUTHAMPTON 275A 


Enter No. 321 on reply card 





ELLINGTON, 


TUBE WORKS IT? 


GREAT BRIDGE - TIPTON - STAFFORDSHIRE 
Telephone: TIPton 1242 





To some, fittings are nothing more than 
fittings. The discerning buyer however prefers 
them complying with the requirements of the 
relevant British Standard plus the protection 
provided by the degreasing and phosphating 
process through which every Wellington 
fitting passes. 


Enter No. 322 on reply card 
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A matter of breeding 


The production of large diameter master gears is a process 
of continuous research, development and breeding. The 
accuracy of David Brown gear-cutting machine tools has 
been achieved by the systematic production of master gears 
one from another, each being produced to finer limits than 
its predecessor. 

The David Brown Machine Tool Division was the first 


firm in the world to produce a Master Worm Wheel 
Generator exclusively for the production of worm gears for 
turbine gear-cutting machines. 

As they also make more turbine gear-cutting machine tools 
than anyone else, it follows that David Brown machine 
tools are the finest and most accurate of their type in 
the world. 


DAVID BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 
Machine Tool Division, Britannia Works, Sherborne St., Manchester 3. Tel: Blackfriars 4711 
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1,000 CUBIC FEET OF DRY AIR... 


for a fraction of a ponny | 


Why risk costly shut-downs and damage 
to air-operated instruments and pneumatic 
tools this winter? Two of the major 
causes, corrosion and freezing of con- 
densed water vapour, can be inexpensively 
eliminated by installing a Holmes-Kemp 
Dryer—1,000 cubic feet of air can be dried 
for a fraction of a penny. 

For full details ask for a copy of Publica- 
tion No. 77/3. 


& CO. LTD. 


Gas Handling Division, 
Turnbridge, Huddersfield 
Tel: Huddersfield 5280 London: Victoria 9971 Birmingham: Midland 6830 


Enter No. 341 on reply card 
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the Fig. 2016 
‘PRESEATOR 


globe valve 
with the ‘ 
Flexible Titanium Disk | 


This specially designed Hattersley valve incorporates a flexible 
pre-seating disk made of an I.C.1. titanium alloy which is ex mally 
resistant to corrosion and erosion. As this seats before the main 
surfaces, pipe-scale is trapped and the main seating surfaces protected 









MACHINED 
TO 24 TONS 








from the effects of wire drawing THE INCE FORGE CO. LTD - WIGAN 
The broad-faced clack and its seat are of differing compositions of PARKS FORGE LTD ‘PROPRIETORS 
nickel alloy, giving differential surface hardness which prevents 

= ——- There are many other fine features in this new Enter No. 352 on reply card 


Suitable for steam at 200 Ib. per sq. in. and 500° F, 
Please write for literature 


% The Flexible Titanium Disk is protected by Potent No. 822/47 . So 





Over a period of years the outstanding merits of this Valve have been proved under the most arduous 
service conditions on many installations. 





~ ay 
PAN GRINDING MILLS 





In ‘Pre-shut’ position flow and Valve fully closed. Seating 
In open position free passage pipe scale held back by Flexible surfaces have passed through 
for flow directed across seating Titanium Disk. wire-drawing zone under 
surfaces Patent No. 822147 virtually ‘no-flow’ conditions. 





| REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
| OVER OR UNDER DRIVEN 


the name for good valves Smedley Brothers. [4 
Belper. Derbyshire. 
Telephone: Belper 12 
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HATTERSLEY (ORMSKIRK) LIMITED : ORMSKIRK - LANCASHIRE 
and at HALIFAX and LONDON 





| 

| 
H.2 (a) | 
Enter No. 351 on reply card | 
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GEARS for 
every Industrial 
need.... 


7 Spurs, Spirals, Bevels, Racks, Wormwheels, Chainwheels supplied 
any size to your specification. You can depend on Sones to 
supply you with gears, however intricate. Write or phone:— 


W. L. SONES & SON 


Bradford Gear Works, Lidget Green, 
BRADFORD, Grams: ‘INVOLUTE’ Tel: 71112 
















INDUSTRIAL CALICOES aw TEXTILES 


Finishes to combat Rot, Mildew, Fire, Fray, Water, etc. 
Bleached, Tinted and Natural, Stiffened and Pure Finishes 


BAG CLOTHS LABEL AND INDICATOR CLOTHS 
FILTER CLOTHS CUT SHAPES TO ORDER 
NARROW ROLLS CONVERSIONS TO YOUR REQUIREMENTS 


PADDING CLOTHS BACKED WITH COIR OR OTHER FIBRES 








Ask—BATES TEXTILES (MANCHESTER) LTD. bs 
42/4 SACKVILLE STREET, MANCHESTER, |. 7 TT 














Enter No. 354 on reply card Enter No. 355 on reply card 








36 Oct. 21, 








1960 THE ENGINEER 














at last Mosite ma 
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available 








Specially designed for double 


—_ cylinders — the new 
“Haliprene” Patent Double 
Acting Fluid Seal. 





* Improves sealing 
* Prevents the poss- 
ible formation 

of fluid traps 
* Reduces costs 
* Simplifies piston design 
* One seal replaces two 


The new “Hallprene’’ double acting sea! 
has been developed from the highly success- 
ful “Hallprene”’ Patent Fluid Seal — the 
most efficient seal for single acting 
applications. 





PATENT§{ DOUBLE ACTING FLUID SEAL 








(Patents applied for) Main Depots: 
MLL & MAL Zz, Rotherham 78481 London GROsvenor 1422 
OLDFIELD WORKS, HAMPTON, MIDDLESEX. Telephone: Molesey 2180 | Stockton 65101 Wolverhampton 23881 
IN SCOTLAND : W!LSON PLACE. EAST KILBRIDE. GLASGOW. __ Telephone :__ East Kilbride 2058 | Enquiries can also be taken at: 
Newcastle-on-Tyne 21377 Scunthorpe 3353 
Sater Sep. 286 8 maply anne ye Corby 2521 Cardiff 25538 Chesterfield 4908 
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Run rings 











around them... 


You can choose from Standard’s Outstanding Range of 


PISTON RINGS AND ASSEMBLIES 


for any type of engine... Steam, 


Pulctom ie) ameotelenlolu-t-t-telam-lale Mal ieia-teliloms 


mT 
i 
di -..- but make sure 
they are 


( 34 : 
a landaids 


THE STANDARD PISTON RING & ENGINEERING 
id ok = Le Works ‘ Don Road ° Sheffield 9 


\Watstel S ! 42076 





Petrol or Diesel 


se. 


co., &10., 
| —HalelF- tale 


Telegrams: Ocean, Sheffield 9. 
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For quality in fans eco 


Eleven diameters, 6° to 
75°. Volumes up to 125,000 


the choice is WOODS [f-* > Rae 


fans. Motors for all con- 
ditions. Silencers 
Ask for publication V1089 


‘i 
i] 






we 
<= 












































Woods propeller fans 


74° to 48° diam. Aijr 
volumes up to 31,000 
c.f.m. Ring mounted and 
diaphragm mounting. 
Motors for ali conditions. 
Patent resilient suspen- 
sion. 

Ask for publication V1220. 








Fan powered roof 
extract units 


Four ranges. Capacities 
up to 27,400 c.f.m. For 
pitched and flat roofs. Hot 
dip galvanised. 

Ask for publications 
V1035 and V2587 





Draughtproof Xpelair 


Built-in draughtproof 
shutter linked with built-in 
fan switch. Four sizes: 6", 
74° x 94° and reversible, 
two-speed 12° model. 
Window or wall fixing. 

Ask for publication V5042 








For ventilation, for heat or fume extraction, for manufacturing —$____— —_— 
process duties, or for drying, heating or cooling apparatus, the 
recognised name for quality in fans is Woods. Fume extraction fans 


Polythene coated fans for 
fume cupboards and in 
dustrial fume extract sys- 
tems. Sizes 6" to 24” diam. 
Ask for publications 
V1218 and V3461. 


ENLARGED 2ND EDITION OF 
Woods Practical Guide to Fan Engineering. 


New sections on drying and air heating, and new data on 
assessing fan sound levels by octave band analysis, have been 
added to this informative book. It has been acclaimed as one 
of the most useful aids to fan engineering ever published 











CONTENTS 

Air conditions for human well-being Airflow measurement 

Humidity Air duct design Centrifugal fans 

Ventilation requirements System resistance 300 pages 

Air motion Fans bound full cloth Four sizes: 24", 3°, 44° and 
Ventilation systems isolation of vibration / 7” diam. Pressures up to 
Air distribution Hazardous applications 4 7 6 9 w.9 

Fume & dust extraction Noise in fan systems . 

Air cleaning Selection of fans Ask for publication VW218 
Evaporative cooling Background prevention From booksellers 

Drying Motors for fan drives or from us 

Air heating Useful reference data postage 1 4 | 








WOODS OF COLCHESTER LTD. 
Fan manufacturers since 1909 


Braiswick Works, Coichester, Essex. Colchester 5111 

An associate company of The General Electric Co. Lid. of England 

LONDON SALES HEADQUARTERS 

20 Kean Street, London, W.C.2. Telephone COVent Garden 3124 

BRANCH OFFICES AT 

BIRMINGHAM - PRESTON BRISTOL CARDIFF HULL - IPSWICH - LEEOS LEICESTER 

LIVERPOOL MANCHESTER MIDDLESBROUGH NEWCASTLE-ON-TYNE - NOTTINGHAM SHEFFIELD 
SOUTHAMPTON STOKE-ON-TRENT GLASGOW EDINBURGH ABERDEEN GELFAST 
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VISIT OUR STAND 
OLYMPIA 
14-19 NOV. 1960 
Storage tanks and process vessels of standard types 
or special types designed, manufactured and installed 


> to customers’ requirements. Complete supply and 
PUBLIC WORKS erection on site is undertaken for bulk storage 


. ciawites installations. Send for leaflet No. 10 which includes 
EXHIBITION complete details and prices of stock sizes ranging 
from 500 — 12,000 gallons capacity. 


POWELL DUFFRYN ENGINEERING CO. LTD. 


Cambrian Works, Maindy, Cardiff Telephone : Cardiff 29611 Telegrams : Peedeng, Cardiff 
London Office: 19 Berkeley Street, W.1 Telephone: HYDe Park 7010 


Associated Company: Pipeweld Limited, Wythenshawe, Manchester 22 


"ss? 
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“ain DUCTS AND 
METAL CONSTRUCTION 
JFOR EVERY 
ENGINEERING 
REQUIREMENT 


SeMRDNER ACO L 


New Monument won Works, Kent resuee Lane, Beckenham, Kent 
Telephone SYDenham 6080 (8 lines) Grams Sheetmeta!, Beckenham, Kent 


Established over BO years 


__ Enter No. 391 on reply card 








OLTS 


SOLID 
STEEL 


DROP 
FORGED 


all sizes from 


s to 3 whit. SS 


TESTED FOR SAFE WORKING 
LOAD IF REQUIRED 


AWN 


} 
- 


ARMSTRONG STEVENS 


SON LTD. 
WILLENHALL STAFFS. 














A New Approach to Chimney, 
Flue and Ducting Construction 


‘DRIBORE?’ 


The Logical Answer to Corrosion and Smut 
Emission Problems. 


Maintains inner surface above dew point of gases 
and stops condensation. 

Does not corrode and so lasts longer. 

Can be transported and handled easily being of 
mild steel welded construction. 

Made in flanged or socketed sections, it can be 
erected easily in the same way as normal steel 
chimney. No scaffolding is necessary. 
Construction is not confined to circular chimneys 
and can be used for square, rectangular or change 
section pieces, horizontal ducting and casings, etc. 


A full description of this chimney appeared Page 322 in “The 
Engineer’’ dated 19 August 1960 


Manufactured by 


SUPERWELDS (Lewisham) LTD. 


PRINCES ROAD - DARTFORD - KENT 
Telephone: Dartford 26333 Prov. Pat. No. 15760/59 


Enter No. 393 on reply card 
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IMPALCO is backed by the vast commercial and technical resources of ICI and ALCOA. Formed by these two great 
companies to give improved technical and supply services to industry, IMPALGO extrudes, rolls, draws and fabricates 
aluminium and aluminium alloys. IMPALGO delivers from stock the shapes and sizes most in demand by British 


users and sells through the world-wide sales organisation of Imperial Chemical Industries. IMPALCO aluminium 


products are available through your ICI area sales office. 


Imperial Aluminium Company Limited « Birmingham 
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For further information 
please write to— 
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KLINGERIT 


the universally used jointing for superheated and saturated steam at highest 
pressures and temperatures. Suitable also for hydraulic pressures, compressed 
air and other gases, acids, alkalis and chemicals generally, oils, spirits, solvents 
and other hydro-carbons. Special jointings are available for particularly difficult 
applications. 





Joint-cutting service 


Users increasingly are taking advantage of the Klinger cut-joint service and are 
buying their joints ready cut from the Klinger Works. In doing so they save 
trouble and expense, ensure the greatest degree of accuracy, and gain the 
advantage of speedy supply. 








META kK. 
Ei2TTITIN GS 
DiIVISIrON 











VALVES 


Klinger supply a wide range of improved seatless piston valves which operate 
on an entirely different principle from the more usual type of seating valve. The 
non-metallic valve rings are resistant to steam and oils, are adjustable in use and 
easily replaced. Other Klinger valves include the Streamline Piston Valve which 
offers a free and unobstructed flow to the passage of fluids, and Disc Valves with 
specially designed renewable discs. 


COCKS 


Klinger Sleeve-Packed Cocks have been renowned for the past 25 year’s since 
when they have steadily replaced the formerly-used asbestos-packed cocks. 


GAUGES 


Klinger were the inventors of the Reflex Water Level Gauge for boilers. They 
supply the widest range of gauges for indicating the level of all liquids, to a variety 
of specifications. 
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From the very outset, the history of Klinger has been one of technical accomplishment. 
As long ago as 1886 they pioneered the original compressed asbestos jointing known 
throughout the world as ‘Klingerit’. A tremendous advance in those days, Klinger 
jointings are now universally specified to meet the most exacting demands of every 
industry. 

The knowledge gained from the use of ‘Klingerit’ was applied to remedying the limi- 
tations of other industrial units such as cocks and valves, and today the name of 
Klinger comes immediately to mind whenever industry calls for materials capable of 
withstanding extreme operating conditions. Here are some of the many products for 


which Klinger is known everywhere. 





SERVICE IN INDUSTRY 


KLINGERFLON bas 
al) e 


The most chemically inert material commercially available, ‘Klingerflon’ 









has excellent electrical properties and can be used over a wide range of 


PLASTICS. °) 


ppg 7 q 
















working temperatures. The combination of chemical inertness and a low 
co-efficient of friction makes ‘Klingerflon’ ideal for use as a gland packing 
and chemical seal. ‘Klingerflon’ is widely used, particularly by the chemical 


and electrical industries. 


SILICONE RUBBERS 


Klinger-made silicone rubber and the synthetic rubber developed in their 
own laboratories are used by almost every industry and by atomic energy 


plants and other government projects. 


KK 


Write for full details and catalogues. Our Representatives are always 


at your service to assist and advise on the use of Klinger products. 






RICHARD KLINGER LIMITED 
Klingerit Works 
SIDGUP, KENT. Jel: Footscray 7777 
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“ ABRASION eating your plant P 





combat ABRASION with Fused Cast Basalt 


Abrasion is wear, and wear keeps profits down. bunkers, chutes, pipes, sluiceways, conveyors or 
similar plant. 


If you are handling coal, coke, ash, ore, dust, 01 
Our technical representation covers the whole of 


other minerals, you can reduce wear enormously by 
Great Britain, in addition to our overseas interests, 


using Fusep Cast BASALT. 
and we would be pleased to visit you or send 


It is easily the hardest 
available for abrasion-resisting linings for hoppers, 


R. B. HILTON LTD 


SPECIALIST CONSTRUCTIONS 


material commercially 
literature upon request. 





REFRACTORY, INSULATING & 


BLACKHEATH, LONDON S.E.3 


TELEPHONE : LEE GREEN 4512/6 
SOLE AGENTS FOR GREAT BRITAIN FOR SCHMELZBASALTWERK KALENBORN Sales & Technical Office, Hilton's 
Wharf, Telephone: Greenwich 4851/6 


Enter No. 441 on reply card 






















THE ENGINEER = Oct. 21, 1960 














| carry anything 


Heavy or light loads ... bulky packages or small units. 
Just as everything is within the scope of the elephant, so it is with Renold 
conveyor chains—but Renold chains carry everything faster, smoother and 


safer ander all conditions. 


Write for Catalogue Ref. 120/19 giving full details of 


RENOLD STOCK GONVEYOR CHAINS 


WITH ATTACHMENTS FOR ALL DUTIES 


RENOLD CHAINS LIMITED «+ MANCHESTER 
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Photograph by courtesy of Kirkstall Forge Engineering Lid 


Schieldrop 


industrial Oil Burners 


SCHIELDROP & CO. LTD., STOTFOLD, BEDS. Tel: 414 (4 lines) 
; BRANCH OFFICES 




















LONDON MANCHESTER SOUTH WALES BIRMINGHAM 
2, — whem Place, 32, Deansgate, Main Works, 17, Welwyndale Rd., 
London, sw.” Manchester. Neath Abbey, Glamorgan. Sutton Coldfield, 
Tel.: Belgravia 3785 Tel.: Blackfriars 385! Tel.: Skewen 3383 & 3103 Tel. Erdington 2772 BM) 
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The new range of Leyland vehicles takes advantage of 
the reduced machining costs and better weight ratios 
CA S 7 INGS available with aluminium castings from our large 


pressure die casting machines. Precision castings in 
quantity up to maximum area of 265 sq. ins. with 


b weights of 110 Ib. in zinc or 44 Ib. in aluminium alloy, 
VY are now available to industry. 


West Yorkshire Foundries Ltd 


London Office 
SAYNER LANE, LEEDS 10 
Phone: Leeds 29466 HANOVER HOUSE, HANOVER SQ. W.1 


Phone: MAYfair 8561 










— Serie 













CAST WELL & TRUE 
Enter No. 471 on reply card 
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it’s a fact 
more than 200,000 operations with 











FERRANTI 


High Speed Resistor 
On-Load Tap Changer 
Type D.C.3 


_—— | FERRANTI LTD * HOLLINWOOD ~ LANCS Tel: FAllsworth 2000 


LONDON OFFICE: KERN HOUSE - 36 KINGSWAY ~ W.C.2. Tel: TEMple Bar 6666 
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Strainer 
FT. 600 

Air Trap 
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Satisfactory cooling of human thirst is a matter of taste. 
Effective cooling of compressed air is not. 

When air is compressed it gets hotter : and any water presert 
remains as a vapour while the mixture remains above the dew 
point. When it falls to the dew point, the water condenses out. 
Just where this happens in a compressed air plant can be vital 
to its efficient operation. 

If the compressed air passes directly into the distribution 
system, it will progressively cool, and water will be deposited 
in a random and widespread way. 

Corrosion and erosion of pipes and valves will take place, 
efficiency of tools will be reduced and many processes using 
direct compressed air can be ruined. 

The short answer is to fit an aftercooler so that most of the 
water will condense immediately downstream of the compressor. 

Two essential features of even this short answer are that the 
aftercooler should be drained by the right kind of Spirax 
compressed air trap, and that it should be temperature controlled. 


A Sarco temperature regulator will ensure consistent and pre- 
dictable cooling while keeping a miserly eye on cooling water 
costs. 


Engineers who know what a wonderful tool compressed air can 
be at its best always want it at its best. That is why we readily 
offer our Information Sheet No. 17 on the subject to all interested, 
together with details of our compressed air traps and cooling 
water regulators. 


Expert though we are in the efficient draining and temperature 
control of aftercoolers, we willingly bow, on the subject of after- 
coolers themselves. to our sister company Heat Transfer Ltd. 
They, after all, design and tailor-make them for all kinds of duties 
They also tend to talk about afterheaters which ensure that those 
users who need really dry compressed air do get it. But that’s 
another story. 


SARC O 


= 














Please post details of Sarco cooling controls for compressors, and perhaps a copy or two of the free 


Information Sheet 


NAME 


ADDRESS 


SPIRAX-SARCO LTD. CHELTENHAM PHONESI73 GRAMS SPIRAX TELEX CHELTENHAM LONDON: 41 CURZON STREET, W.1 GROSVENOR 1671 





** Compressed Air”. 
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Mather & Platt 
Pumps and Motors 





SERVING THE MINING INDUSTRY 





Mather & Platt electrically-driven pumping sets on drainage 























duty in a Scottish colliery. Each pump has a duty of 1000 g.p.m, 





against a 1550 ft. head, and is driven by a 3 phase, 50 cycles, 3000/3300v., 
induction motor. The motors are 


rated at 650 b.h.p., 1500/1480 r.p.m. 


PARK WORKS, MANCHESTER, 10. 


Telephone : COLIyhurst 2321 Telegrams : Mather, Manchester. 





Ai7 
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PARKER WIN/-C/ANT 


HAND-FED MIXER 


































interests everywhere. 


PARKER 


er viapucTt works LEICESTER 
PMONES ercestea j Ounmets 


WreThaael HOUSE NORFOLK STREET WC} 


(near Wolverhampton), Leeds and Glosgow 
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SPRING DOWEL PINS 


—Y MMMM 
] 0 JUST DRILL AND PIN 
7, © NO REAMERING 





















OVER 300 
SIZES STOCKED 


a neenell 


Yl 







WA 









0CUT DOWN COSTS 
0 S/MPLE TO USE 


MMWWW@@M@]q]@]@]q@q@@@Mqm]]=€té V/ 


Manufactured by the 


LONDON PRESSED HINGE Co Ltp 


Lion Works, Plaistow Road, London, E.15 
Telephone Maryland 4355 COMPETITIVE PRICES 
Manufacturers for over 20 years (Est. 1827) 
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4 co. LTD *‘MINI-GIANT’ 
AN 
FROM FS eee. Nr. BHAM } bag 4 cu. ft. IN — 3 cu, ft. OUT 
SUTTON col The finest and handiest small mixer 
i Dated 9 3/60 peen bought Will mix concrete, mortar, plaster 
Gient’ Mixers have beers build- and asphalt. Side discharge model, 
" one for aithough dfrerens with cushioned rubber tyres; will 
by ote simultaneous!” Os aity gent pass through a 2 6° doorway; is | 
are gongs Oe Oe had ne ee easily handled by one man. Price £89 
these machines, © achine hes ewe ould End discharge model, with cushioned 
t Eoch ™ we w g 
who pouver. 1 satisfo ae oie not only rubber or pneumatic tyres. Price £90 
r 
rene sc nasitation in rece nandling, but = Both models fitted | h.p. Villiers engine. 
. machine and its = service sive* A recoil starter for fitting to the Villiers 
the co-operation i. engine is now available as an optional 
yourselves extra at 30 -. H.P. terms available. 
All Parker Mixers are immediately available, and 
a chain of Parker Service depots looks after users’ 




















OBERMAN 


ENCLOSED SAFETY SLIDING CONTACT 
CURRENT COLLECTOR SYSTEMS .. . 






PYGMY 


FOR LIGHT CRANES, HOISTS 
PORTABLE TOOLS, ETC. 


CURRENT RATING 60 AMP 
2-4-6 or 8 POLES 


Dimensions: 2-4 POLE 34 5} 
6-8 POLE 3) 7h 


MINIATURE 


FOR GENERAL PURPOSE 
INDUSTRIAL CRANE HOISTS 





CURRENT RATING 60 - 180 AMPS 
2-24 POLES 





Dimensions: 4 POLE 9 12 
OTHERS BY REQUEST 


CHANNEL 


FOR HEAVY DUTY CRANES 


CURRENT RATING 60 - 600 AMP 
4 POLES. 





Tracks available with Crossover 
Points. Sliding Switch Points. Bends 


ia H. OBERMAN & SONS LTD 


TERMINAL WORKS * HIGHAM FERRERS 
NORTHANTS 


Phone: RUSHDEN 2162, 2844 
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HEAVY 


ELECTRICAL PLANT 








ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


HEAVY PLANT DIVISION RUGBY, ENGLAND 





A546! 
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COLT VENTILATION LIMITED 





4 
. 
é 
4a 
f 
¥. 


<¥ 
4 





SURBITON 





SURREY 


Ventilation 


LEYLAND MOTORS LIMITED 
LEYLAND LANCASHIRE 


The Architects, Messrs. Harry 8S. Fairhurst & Son 
F/A.R.1.B.A. who designed this factory for Leyland Motors 
Ltd. installed Colt Ventilators throughout for three 
reasons: 

1. They had confidence in Colt Ventilation from past 
experience. 

2. They liked the low silhouette which would not impair 
the appearance of the building. 

3. The installation weighed 72 tons less than any cther 
ventilation equipment available, thereby showing con- 
siderable saving in structural costs. 

In providing a permanent solution to this ventilation 
problem Colt have added yet another chapter to their 
record of success—success which has brought repeat 
orders from many world-famous concerns. Send for a free 
Data Manual to Dept. 36 


TELEPHONE: ELMBRIDGE 0161 
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Pioneer seals are serving with distinction on land, sea and 
in the air. From automobiles to motor cycles, industrial 
vehicles to plumbing equipment, there is a Pioneer seal for 
every application. For arduous duties on aircraft and air- 


sea rescue launches, seals are supplied conforming to 





ok ae . . er ; - 
VISIT OUR STAND No. 318 stringent Air Ministry and Admiralty requirements. 


MOTOR SHOW Pioneer seals are developed by skilled technologists and 
19-29 OCTOBER, 1960 


are manufactured to the high standards demanded by 


modern industry. They are fully resistant to lubricants, 
gases and hydraulic fluids, and give complete protection 
against water and dirt. Fit Pioneer seals to your equipment 


in the first place—and be sure of exemplary service. 


Send for 





Catalogue reference 
800/20 
* o * 
beg I O N E E R oilsealing & Moulding Co. Ltd. 
FACTORY & HEAD OFFICE COTTONTREE WORKS, COLNE, LANCASHIRE TELEPHONE WYCOLLER 471 (8 LINES) 
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What it is... ha 





An anti-corrosive alkaline 
boiler scaling liquid which re- 
moves old scale and prevents 
its further formation. It is easy 
to use and to’contro! and has 
no harmful effects on surfaces 
of boiler and gaskets. 


LT, 
se 


bp \ Jellsain- Iytiffe 


The 


SPECIALIST FOUNDRY 


for 
BLACKHEART MALLEABLE IRON 
and 


HEAT & ABRASION RESISTING 
ALLOY CASTINGS 


for 


Automobiles and commercial Vehicles 
Gas, Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Brick, Pipe and Tile Works 
Heat Treatment Plants 
together with many others 


CASTINGS SUPPLIED AS CAST be 
OR FULLY MACHINED . 















FEED WATER 
TREATMENT 



















MODERN APPROACH 
TO BOILER PLANT 












IDRO -A SERVICE 


















TRAITEMENT 
DES EAUX 
















What*it*does’... 
It cleans all scale in a period of 
about 3 months and thereafter 
positively prevents any scale 
formation whatsoever. It re- 
sults in chemically pure (pH-7) 
steam and no component of 
the liquid can be detected in 
the condensate, which will be 
free from odour or taste. 
Technical control service pro- 
vided at no extra cost. 


J. G. GREGORY & SON LTD. | 
| 



































Manufacturers of ‘PULMAC’ Pulverising Mills 
for Fine Grinding 


FOLLSAIN-WYCLIFFE FOUNDRIES LTD 
Lutterworth, nr. Rugby. Tel: Lutterworth 10, 60 & 152 
Grams: Wycliffe, Lutterworth 









TALKE * STOKE-ON-TRENT 


Telephone :— KIDSGROVE 203! (3 lines) 

















SCREW 
FIXINGS 






tse the famous 


RAWLPLUG 


Rawlplug fixing devices ba ihr, 3 albania 
save you time and money ee ¥ 


Fixing methods that served well enough in by-gone days fall far Sr 


short of modern standards of efficiency, when an average machine 





, 






ve 
fixings in brick 
sione, ef 4il 
sizes for up !t 
l-in. diameter 
Coach Screws 
Rawlplugs are 
waterproofed 
ind unaflected 
by climatic 
nditions 









can be safely bolted down and in operation within an hour or so | 


of arrival! } . 







BOLT 
FIXINGS 
For bolting 
down machines, 
light or heavy, 
use RAWL- 
BOLTS, a dry 
fixing that 
grips by 
expansion. No 
Hd chiselling, 
no waiting for 
cement to 
harden. Sizes 
up to 1-in. bolt 
diameter 


Rawlplug Fixing Devices always save time and therefore money 






for it is a simple fact that on every screw and bolt fixing job, in 






solid or cavity materials, you'll make strong, absolutely safe 


fixings in far less time than by any other method 








You can easily prove this for yourself. The first step is to write 
for full details of the 24 different types of Rawiplug Fixing 
Devices. Write us now and if after studying our literature, you 











have any difficulties about a particular problem, our Technical 






Service specialists will be delighted to advise you without 






obligation. 





FIXING DEVICES 










CAVITY FIXINGS THE RAWLPLUG COMPANY LTD. 
The amazine RAWLNUT, screwed up from the front, forms its 

P > neh h aterial, airtight, water-tigh br ) 

proof. squeak:proo!! For pg re hee. laeeemaae CROMWELL ROAD, LONDON, S.W.7 
B59! 
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Just fifteen years ago, the Sandvik Coromant Rope Thread 
was born. The Sandvik Steel Works had become increas- 
ingly aware that long hole drilling called for high quality 
connections—simple enough for swift uncoupling by hand, 
yet strong enough to withstand the hardest wear and ill- 
treatment. So Sandvik and Atlas Copco combined their 
resources and vast experience to spark this idea into life. 
The result, the Coromant Rope Thread, has caused a 
revolution in the development of extension steel equipment. 
Look at the advantages :— 


SIMPLE ASSEMBLY AND FAST, 
EASY UNCOUPLING BY HAND 





RE-THREADING OF RODS 
WITHOUT HEAT TREATMENT 


Coromant drilling is economy drilling 


In addition to the advantages of easy handling, the 
Coromant Rope Thread helps to keep footage costs to a 
minimum—thanks to precision engineering, high quality 
Swedish alloy steel and the smooth contours of the Rope 
Thread design. 


Sandvik Coromant— 
sold throughout the world by Atlas Copco 


Sandvik Coromant drill steel equipment is sold exclusively 
by Atlas Copco—the world’s largest organisation speciali- 
sing solely in compressed air equipment. Further infor- 
mation is readily available from any Atlas Copco company 
or agent or from Atlas Copco AB, Stockholm 1, Sweden. 


Atlas Copco puts compressed air to work for the world 


HIGH 
FATIGUE 
STRENGTH, 


EASY 
HANDLING 





ENGINEER 


Oct. 21, 1960 THE 


FIFTEENTH BIRTHDAY 
OF AN IDEA 
THE 


SANDVIK 


oromant 





Rope Thread 





an idea that simplified 
long hole drilling 


Enter No. 561 on reply card 











No. 5465 


THE ENGINEER 


OCTOBER 21, 1960 


Vol. 210 





H.M.S. ** DREADNOUGHT ” 


Nearly fifty-five years ago, Britain launched a warship 
of revolutionary design—H.M.S. “Dreadnought”. She was 
the first all big gun battleship. To-day when H.M. The 
Queen launches a second “Dreadnought” at Barrow, an- 
other warship of revolutionary type will take the waters. 
But this time Britain is not the first in the field; already 
there are no fewer than fifty-six nuclear powered war- 
ships built, under construction or authorised for the 
United States Navy, including fifty-three submarines. 
None the less, the choice of Trafalgar Day for the date 
of the launch and the request to The Queen to perform 
the ceremony suggests that the Admiralty is anxious to 
emphasise the importance of the occasion. Underwater 
vessels have been units of the world’s navies for the past 
sixty years. But they have, in fact, been submersibles 

surface ships with the ability to submerge, for a limited 
time and at a very reduced speed, when required for 
attack or defence. Yet in both world wars these sub- 
mersibles, with all their drawbacks, nearly brought Britain 
to her knees. To-day the underwater ship confronts this 
country with a menace greater than ever before. Nuclear- 
power plants have transformed her into a vessel which 
will remain permanently submerged while at sea and will 
operate as long as desired with the speed of a fast surface 
ship. No longer need she surface to concentrate with 
others of her kind to make a combined attack. Even the 
snort tube is no longer necessary, but in that connection 
it is well to note that this “half-way house” measure effec- 
tively prevented the detection of U-boats in the winter 
of 1944-45 by aircraft or 10cm. radar, which did so much 
to win the Battle of the Atlantic in 1943. 

The launch of the “Dreadnought” must empha- 
sise the now growing realisation that the H-missile is a 
deterrent only to its own kind of action and that the 
Admiralty visualises large-scale attacks on our trade 
routes. True, although not contributing to the deterrent, 
our Fighting Services are being organised to prevent the 
spread of “brushfire’ campaigns. But if there is any 
meaning in the principle of economy of force, we do not 
require eighty new fast frigates and now also, with the 
“Dreadnought” and her recently ordered sister ship, anti- 
submarine submarines to deal with a few “Hottentot” 
underwater vessels. It must be emphasised that the anti- 
submarine submarine is the most effective means of 
profiting from the now greatly increased range of asdics. 
Russia has always been skilful in devising and laying new 
types of mines and both her minelaying and missile-firing 
submarines will avoid coming within range of surface 
vessels’ asdic. Moreover the presence of thermal layers, 
due to the mixing of waters of different density and tem- 
perature, greatly reduces the effectiveness of asdics in 
surface ships. The presence of these layers has a marked 
effect on the passage of sound or super-sonic waves. A 
submarine which takes refuge in them can thus only be 
detected by a vessel of its own type, able to use her asdics 
and listen at any depth. In view of the time taken to 
build nuclear-powered vessels and the probability that in 





the not too distant future the Navy will take over respon- 
sibility from the R.A.F. for the British deterrent contri- 
bution, Parliament will clearly have to consider at an 
early date a problem of importance. Is Britain then 
to continue to give priority to measures to prevent 
an almost incredible war by building £40 million very 
large Polaris submarines? Or is the Royal Navy to be 
adequately prepared to safeguard the sea routes by build- 
ing more “Dreadnoughts” and also surface ships armed 
not only with 6-inch guns but with Polaris missiles as the 
British contribution to the deterrent? 


VOTING FOR AN INSTITUTION MERGER 

Corporate members of the Institution of Civil En- 
gineers and of the Institution of Municipal Engineers 
were last week sent voting papers to record their votes 
on the proposal for amalgamation of the two Institutions 
There are 16,544 corporate members of the Institution 
of Civil Engineers and 5765 of the Institution of Muni- 
cipal Engineers of whom 2270 are corporate members of 
both Institutions. As far as the Institution of Civil 
Engineers is concerned, there will be a special general 
meeting next February when a resolution approving 
the amalgamation will be put to the meeting. During 
the past year or so the Journal of the Institution 
of Municipal Engineers has published numerous 
letters arguing the pros and cons of amalgamation, but 
the members of the Institution of Civil Engineers appear 
to have taken less interest in the matter. The two sides 
of the argument can be quite simply stated. On the one 
hand is a feeling of enthusiasm for the smaller, more 
specialised Institution, and the greater intimacy amongst 
its members; on the other hand, is the principle that there 
should be unity in the profession. Sir Herbert Manzoni 
put this latter point succinctly in his explanation of the 
proposals. “The ultimate aim should be,” he wrote, 
“that of one society of professional engineers whose cor- 
porate members should be Chartered Engineers. This 
would resolve the difficulties presented by the present 
multiplicity of titles which professional engineers have 
bestowed upon themselves during the past 100 years, and 
which have created such confusion in the minds of the 
public.” The present proposals are intended as a step in 
the direction which Sir Herbert indicated, and it is con- 
sidered that they might well set a pattern for future 
amalgamations. 

It will be interesting to see how the corporate mem- 
bers of both Institutions will have responded when the 
results of the ballot become known. The need for unity 
has been stressed often enough, and when the arguments 
for it are marshalled together, they decisively outweigh 
the advantages of the present situation with, in the field 
of civil engineering at least, its main Institution and the 
various “splinter” groups. This is becoming more evident 
as, with the passing of the years, the work of engineers 
becomes increasingly important to the community, and 
so it becomes more necessary that the profession should 
be able to state its views authoritatively, and be held in 
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real esteem by officials and parliamentarians and the 
public at large. Equally, cross-fertilisation of ideas be- 
tween specialists to promote broad and well-educated 
professional attitudes is necessary. Sir Herbert’s ultimate 
aim is, however, rather far removed from the amalgama- 
tion now proposed, which would be more realistically 
assessed as the first step towards the concept of a unified 
profession of civil engineers as the term is now generally 
used—embracing eventually the half dozen or so institu- 
tions in this field alone. Sir Herbert stated, in developing 
his argument, that the various “splinter groups” had been 
formed to give facilities for the discussion of specialised 
subjects, but this could be done by the parent Institution, 
by its organisation into divisions and by special groups 
of which the traffic engineering study group is a recently 
formed example. The success of the policy of amalgama- 
tion will depend on the success of these group activities 
within the Institution. For instance a “Municipal and 
County Engineering Branch” is to be formed to serve the 
former members of the Institution of Municipal Engineers 
after amalgamation, and to deal with local government 
matters. Much of the resistance to amalgamation could 
probably be overcome if these specialised groups were 
not merely strictly formal, but if each one were given 
sufficient latitude to develop something of an atmosphere 
of its own, expressed as much in social events of its own 
choosing as in the character and subject matters of its 
meetings. 


ELECTRICAL ACCIDENTS 

The recently published report on “Electrical Accidents 
and their Causes, 1959” (H.M. Stationery Office, price 
5s. 6d.) provides an interesting commentary on human 
fallibility. For the report shows that, as might be ex- 
pected, nearly half the total of electrical accidents re- 
ported in 1959, under the Factories Acts, “resulted from 
ignorance, negligence, forgetfulness and inadvertence, 
whilst mistakes by persons other than those injured 
accounted for one-fifth of the total”. With minor amend- 
ments this quotation might well be applied, out of con- 
text, to show that the unpredictable human element con- 
tributes to the cause of most accidents, particularly in the 
home and on the roads. 

Of the four contributory causes quoted above the one 
that is most readily remedied is that of ignorance and 
the report under review devotes a good deal of space 
to an unobtrusive process of educating users in the prin- 
ciples of electrical safety. The report contains some 
interesting chapters on the newer electrical techniques that 
are becoming more widely used in industry. The im- 
portance of this kind of practical information cannot be 
overrated, particularly in industries where the user of 
electrical plant and equipment is probably not electrically 
minded. For instance, there is an informative chapter 
on the bearing of electronics on safety in industry. An- 
other chapter on the electrical instrumentation and con- 
trol of nuclear reactors takes the form of a general survey 
which it is hoped to develop into a more detailed analysis 
in subsequent issues of this annual report. Of more im- 
mediate interest, perhaps, is the introductory chapter 
which surveys, mainly from the safety aspect, develop- 
ments in 1959 in electricity supply, in insulation, in arc 
furnace practice and in other fields, such as underfloor 
heating and arc welding. 

An interesting sidelight on some of these figures is 
provided by the report’s comments on accidents to 
engineers and skilled operatives in the electricity supply 
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industry. It is concluded that human failure forms the 
weakest link in the chain of safety precautions. The re- 
port notes “some disturbing failures of plant, causing 
fatalities which the correct operation of safety rules 
would be powerless to prevent”. But in most cases “there 
was some departure from the correct procedure laid 
down by the standing safety rules and the accidents re- 
sulted from some omission or slackness in their applica- 
tion”. It would be wrong to conclude from this evidence 
that the electricity supply industry has a poor safety 
record. On the contrary, as the report acknowledges, the 
Electricity Supply Safety Rules, which have been in 
operation for over ten years, have been effective in keep- 
ing down the accident rate. Indeed the corresponding 
accident rate on high-voltage equipment in large factories 
is stated to be considerably greater, mainly because re- 
liable safety procedure is not universally adopted. Here 
the report observes with satisfaction that industry 
generally is tending to adopt the basic principles of the 
Electricity Supply Safety Rules, including the use of 
permit-to-work systems, testing, earthing, and “danger” 
notices. But, inevitably perhaps, it is sometimes difficult 
to convince factory occupiers of the benefits of such a 
system “until an accident has illustrated the need beyond 
all doubt”. With its detailed and penetrating analysis 
of accidents this report should commend itself to all 
industrial users of electricity who are wise enough to 
profit from the mistakes of others. 


* JAMES WATT”? DINNER 


This year’s “James Watt” dinner of the Institution of 
Engineers and Shipbuilders in Scotland was held, as a 
matter of pure chance, very soon after the premature pub- 
lication in The Times of some details of the confidential 
criticisms which have been made by a committee of the 
Department of Scientific and Industrial Research of the 
shipbuilding industry. It was natural in the circumstances 
that all three speakers at the dinner, the President, Mr. J. 
Brown, in his “Remarks,” Sir W. Nicholas Cayzer, in 
proposing the toast of “Engineering and Shipbuilding,” 
and Mr. E. L. Denny, in replying to it, should have re- 
ferred to those criticisms. None, however, really set out to 
discuss them. Sir Nicholas gave his own views on the sub- 
ject and they turned out to offer some support to what is 
reported to be the D.S.I.R. case; but we gathered the im- 
pression that the representatives of shipbuilding present 
at the dinner were quite ready to agree to some extent 
with his strictures or at least to admit that they contained 
matter which well deserved discussion. His main points 
were that the yards needed to get together development 
teams to study how to apply recent research and develop- 
ment work as soon as possible; that there were too many 
yards and, more particularly, too many engine building 
firms; and that there could in his view be more standard- 
isation in ship design and construction. But he advised 
the industry not to be too much upset by the D.S.LR. 
report. It was better to welcome criticism than to repel 
it, because criticism stirred up the mind to new thinking. 
In his reply Mr. Denny clearly thought that a ten minute 
after-dinner speech—the period the Secretary had allowed 
him——-was not the time to discuss a large and contro- 
versial subject. He contented himself by pointing out that 
if rationalisation within the industry meant amalgama- 
tion of small firms into large ones it might not turn out 
to be good policy. One could not judge efficiency by 
mere size. Small firms had advantages, as, for example, 
in maintaining good human relations. Rather than adopt 
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amalgamation it might be better to build up a structure 
of parent and autonomous specialist firms. Listening to 
these speeches and talking informally to those attending 
the dinner we came to the pleasing, but we hope not com- 
placent, conclusion that the leading article entitled “Ship- 
building Criticised’ in our last issue reflected pretty closely 
the general feeling of shipbuilders about the whole 
matter. 


CRIB REVOLUTIONARY IN GREECE 

Many have been the ingenious ideas thought up by 
examinees to cheat examiners. One idea which, if suc- 
cessfully carried out, ensures success in the examination, 
is to get a sight beforehand of the paper to be set. De- 
finitely by crook (though possibly with a hook) one or 
more copies of the paper, known to have arrived in the 
headmaster’s study, need to be acquired the night before 
the examination sitting. But in real life, as com- 
pared with children’s books, we imagine that object 
has more often been achieved through some care- 
lessness on the part of the examiners than through the 
ingenuity, the daring, or the initiative of the examined. 
Less desperate, of course, are attempts to aid the memory 
by writing out equations upon some suitably incon- 
spicuous object which can be introduced easily into the 
examination hall. It used to be the cuff, which, when 
starched, provided a suitable and an easily concealed sur- 
face. But nowadays starched cuffs have gone out of 
fashion so that if worn solely for the purpose of an 
examination they have become rather too conspicuous. 
Instead, we understand, it has become more usual to in- 
sert a suitably inscribed slip of cardboard in the back of 
a slide rule; or even to get a confederate to write the de- 
sired information on the palms of the hands. Of course a 
weakness of all such methods is that not really very much 
information can be inscribed on the limited space avail- 
able; and the odds are rather high that the information 
so inscribed will turn out to have no relevance to the 
questions set. It may be worth while, therefore, to find 
out beforehand (or to remember from past bitter ex- 
perience of chewing one’s pen over a sheet doomed to 
remain blank) what kind of paper is likely to be issued 
in the examination hall. If a supply can be obtained, 
several sheets, upon which there has been inscribed all 
the information which could possibly be required, can 
be introduced into the examination hall under the 
coat. Shortly afterwards it should be possible openly 
to expose these sheets to view since they will take on 
the innocent appearance of completed examination 
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sheets. Care, of course, is needed to ensure that none of 
these interesting sheets gets mixed up with those carrying 
the examinee’s answers to the questions, lest it appear in 
due course before the startled eyes of the examiner. But 
then an examinee exhibiting so low a level of competence 
would not deserve to pass the examination anyway! Even 
if an examinee is not prepared to incur many risks or to 
take much trouble beforehand, he need not give up 
all hope of success if the questions defeat him. Should 
the examination hall be crowded it may be possible to 
gain valuable clues by glancing covertly at what neigh- 
bours, before and to the side, are writing down. Too 
much reliance, however, should not be placed on this 
method. It may well turn out that the examinees before 
and to the side feel equally dependent on their neigh- 
bours! In such circumstances nothing can be more em- 
bittering then to listen to the excited squeaking of a pen, 
inaccessible, behind. 

Alas! Examiners, having had experience of one 
generation after another of examinees, know all these 
tricks and many others, too, and also all the answers to 
them. It is deplorably hard to deceive them. Yet what 
opportunities to do so modern science provides! Never 
in our wildest dreams at school and college did it ever 
occur to us that an accomplice without the hall with 
access to all necessary textbooks might be able to com- 
municate the correct answers to an examinee within the 
hall, unbeknown to the examiner. The Greeks have 
always been ingenious and it is to a Greek student that 
the credit for so revolutionary an advance must be 
awarded. In Athens, recently, an examinee got his 
fiancée to register, besides himself, for the examination. 
Thereby it became possible for her to obtain a copy of 
the examination paper and to carry it out of the examina- 
tion hall. Within some nearby attic a confederate lay 
concealed, surrounded by every textbook which might be 
required. Using a home-made transmitter he sent infor- 
mation to the examinee within the hall, who used a 
pocket-sized transistor radio set to receive it. By means 
unspecified the examination authorities became aware of 
these transmissions; but they were able to determine 
neither from whence they came nor to whom they were 
directed. In that situation they thought at first that the¢ 
would have to cancel the examination. But professors 
are not easily outwitted. The delinquent was uncovered. 
The authorities took a full recording of the transmission. 
When taxed with the damning fact that his manuscript 
paper corresponded exactly with the recording the erring 
but ingenious examinee confessed ! 










































“ THe Evecrric TELEGRAPH ™ 


By the methods now in use about 2,000 words per hour is the 
utmost capacity of a telegraph line, the speed of working depending 
upon the condition and length of the wire. Dr. L. Bradley, residing 
in New York, who has been studying for seve-al years to discover a 
means of facilitating the transmission of signals, has invented a plan 
by which he can transmit 15,000 words per hour, using the signs 
constituting the Morse alphabet, which are generally used in Europe 
and America. This is at the rate of four words per second, the 
highest number reached by the ordinary method of operating being 
only thirty-three words per minute, Dr. Bradley found, however, 
on applying this improvement to a long circuit, that the relay magnets 
refused to work at half this increased speed. After spending several 
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months in attempting to remove this difficulty, he has discovered a 
relay magnet capable of acting at the rate of 10,000 words per hour, 
or five times as fast as those now in use. ” 


“ THe New West-END RAILWAY STATION AND Hore ” 


By the side of the railway station, and fronting Belgrave-place, 
there is in course of construction a magnificent building, called the 
Grosvenor and West-end Railway Hotel. It is the property of a 
company, and the contract price of the building is £100,000 

“ The hotel is expected to be completed about next autumn, and 
when finished will be one of the finest of buildings of which London 
can boast ; being of solid stone, and not an outer covering of deceptive 
cement over brick, it is calculated to last for centuries. ” 
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Combustion Laboratory at Egham 


Since 1956 the activities of the Shell Central Laboratories have been steadily con- 
solidated at Egham and recently the facilities have been increased to include the 


Combustion Laboratory) 


The latter was established at Fulham in 


1927 but 


increasing demands of development and technical service made larger premises 
essential, so that a new laboratory has been built at Egham. 





General view of combustion laboratory at Egham 


INCE 1956 the activities of the Shell 

International Petroleum Company, Ltd., 
have been steadily consolidated at Egham, 
Surrey, and to the existing sections there 
has been added recently a combustion 
laboratory. This had been located at Fulham, 
and since 1927 onwards its activities has 
steadily expanded until it was imperative 
that new quarters be found to enable the 
increasing demands of development and 
technical service to be met, and so the move 
to Egham has been made. The new labora- 
tory, of which we reproduce an outside view, 





Wax spray rig for determining particle size 








and for which the architects were Walker 
Howard and Cranswick, consists of three 
main sections, namely, the service, test and 
administration blocks. The first accommo- 
dates stores, boiler-house, plant room and 
fully equipped maintenance shops, while the 
second is used for large-scale test work 
which is carried out in a combustion chamber 
room, boiler-room and the general test 
room. In the third block there are, in addi- 
tion to the normal office facilities, a number 
of small laboratories for specialised work. 
Extensive services are incorporated to meet 


View of large combustion chamber room 








THE ENGINEER 


Oct. 21, 1960 


the widely varying needs of the many research 
projects undertaken, and there are, in addition 
to electricity, heating and ventilation, some 
twenty-two services, including high, medium 
and low-pressure air, town gas, propane and 
butane, fuel oils ranging from kerosene to 
3000 seconds oil fuel, mains water, cooling 
water and provision for variable voltage sup- 
plies. An important point about the ser- 
vices is that all have been left uncovered so 
that each is immediately accessible to permit 
adjustments to suit modifications to equip- 
ment. 

In welcoming guests to the laboratory 
Mr. C. B. Davies mentioned that Egham is 
one of several Group combustion labora- 
tories and that it forms part of the Market- 
ing Organisation. The work is to advance 
the knowledge of the behaviour of fuels in 
equipment so as to ensure the highest stan- 
dards of performance and reliability, and 
also to solve problems posed by modifica- 
tions to equipment while at the same time 
developing new fuels and techniques. As 
indicative of the wide range of research and 
development work, attention was drawn to 
a high output fuel-oil burner, a kerosene 
cooker for use in the Sudan, a 2,000,000 
B.Th.U. central heating boiler burner unit 
and a cooker, using liquid gas, developed 
for manufacture in India 

During a tour of the laboratory the ‘‘Doka” 
cooker developed for use in the Sudan and 
to prevent deforestation by using oil instead 
of wood was on view. The unit is of simple 
construction and includes a kerosene burner 
operating on the gravity feed, vapour jet 
principle together with provision to overcome 
the pulsation inherent with gravity feed 
The stack solids rig, originally constructed 
for work on solid particles carried in flue 
gases produced from an oil burner, is at 
present being used for the assessment of flue 
gas corrosion and in the test section, where 
the temperature is about 400 deg. Cent., 
four probes cooled with liquid having a 
constant boiling point have been inserted and 
operate at different temperatures. Provision 
is made for measuring the amount of oxygen 
present and the SO, content of the gases, 
while a dew point meter records the tempera- 
ture at which acid condenses 

There are four rigs for testing nozzles, in- 
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cluding one having a maximum capacity of 
25 gallons per hour at 400 lb per square inch 
for testing nozzles on distillate oils, a ‘‘Patter- 
nator” for measuring spray distribution, and 
a third, for testing nozzles on preheated 
heavy oil, which will have, when modified, a 
capacity of 800 gallons per hour at 1000 Ib 


per square inch. Measurement of size of 
particle in the spray is effected in a fourth 
rig in which a special wax is used to simulate 
the fuel, and the spray is enveloped by a 
water curtain so that the particles freeze in 
flight. Our illustration shows the wax 
spray rig used for determining particle size. 
These particles are sized by sieving. Since 
oil fuels have to be burnt in cold as well as 
hot climates, and the pressure jet nozzle is 
sensitive to fuel viscosity, the laboratory is 
equipped to check both burners and fuel at 
low temperatures. Burner and fuel supply 
are placed in a cold room and the burner 
fired into a boiler located outside and start- 
ing characteristics at low ambient tempera- 
tures recorded. A development of the Shell- 
Y- burner was on view and this is the Spill-Y- 
Burner, which is a small capacity, variable 
output, medium air-atomising internal-mix- 
ing sprayer which has the metering unit in 
the burner nose. Oil, at constant pressure, 
is fed via an intermediate duct and part is 
discharged to the air/oil mixing chamber 
while the remainder passes through a central 
spill tube to the pump section. Atomising 
air is supplied at 80 cubic feet per hour and 
5lb per square inch, and tests on gas oil 
have indicated that the turn-down is from 
3-2 to 0-1 gallons per hour and that while 
using oil of 220 seconds Redwood at 100 
deg. Fah., the burner has operated at 0-15 
gallons per hour. 

The tunnel burners exhibited were devel- 
oped at the Combustion Laboratory to use 
propane and are of simple construction and 
have a heat release of more than 65,000 
B.Th.U. per hour. Ignition is by high 
tension electric spark and the burner pro- 
duces a very hot and high velocity gas 
stream to give rapid heating by forced con- 
vection and by direct impingement. Another 
burner seen was a high stability L.P.G. unit 
burning a propane/air mixture and having a 
high turn-down ratio in excess of 100 to |. 
Stable combustion within a wide range of 
air/gas ratios has been achieved by directing 
premixed propane and air from the burner 
head annulus in a divergent cone. The 
toroidal vortex induced brings back part of 
the combustion products down the axis of 


Air-cooled heat exchanger 


the cone to join the emerging propane/air 
mixture and ensure that the flame root 
remains established. A demonstration 
showed the facilities available for an investi- 
gation into the design factors affecting au 
entrainment and flame characteristics with 
oil burners for open hearth steel furnaces. 
The facility, which can be seen on the left 
of our illustration giving a general view of 
the large combustion chamber room, can 
test burners and combustion conditions up 
to 50 gallons per hour and the steam atomis- 
ing burner on test was firing into a furnace 
built to produce high temperature operating 
conditions. Connected to the chimney 
system are two water-cooled combustion 
chambers for use where the burner is intended 
for low temperature applications. 

Also on the research programme is an 
assessment of the overall performance of a 
fully automatic preheating heavy fuel oil 
burner and on view was an Urquhart 
medium-pressure air-atomising burner fitted 
to a Beeston Brigadier boiler. The pro- 
gramme includes the establishment of the 
relationship between the Shell smoke number 
and the air fuel ratio and the effect on 
combustion of atomising air pressure and 
fuel temperature. Other points to be deter- 
mined are the variation in fuel temperature 
at the atomiser, and the variation in Shell 
smoke number when starting in a hot or 
a cold combustion chamber, together with 
operation of the nozzle shut-off valve. 
Noise generated by domestic oil-burning 
installations is being evaluated in the labora- 
tory and a demonstration showed the effect 
of fitting acoustic filters and baffles. The 
former was fitted to the draught stabilisers 
to eradicate low frequency noise, and the 
latter was mounted over the burner to absorb 
the high frequency noise generated by the 
fuel pump. Considerable improvement was 
noticeable, but since a reduction of not more 
than 5 dB was measured it was evident that 
reduction in annoyance is dependent upon 
the suppression of selected frequencies in 
the noise spectrum. 

Since L.P.G. has been introduced in many 
areas overseas it is necessary that training 
in its use and handling is given. At Egham 
courses are arranged for this purpose and 
in the domestic demonstration laboratory 
are a number of installations which incorpor- 
ate a wide variety of faults and on which 
trainees practise fault finding and corrections. 
Another aspect of training is that given 
to overseas members of the technical staff, 
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and for this purpose there is a liquid fuels 
demonstration laboratory equipped with a 
variety of burners and other appliances 
The combustion laboratory is also con- 
cerned with the development of oxypropane 
equipment and its use, and on view was a 
selection of oxypropane burners while demon- 
stations showed bevel cutting of steel plate, 
flame washing of casting risers, and the use 
of a vacuum regulator system which makes 
it possible to use safely piped fuel gas in a 
shipyard. 

During the tour a brief visit was paid to 
the test plant and the fully equipped work- 
shops. In the main plant room are the 
electricity distribution board, fuel-oil circu- 
lating pumps and ring main oil heaters, and 
in an inner soundproofed room are the air 
compressors and fans. Central heating is 
maintained by two oil-fired boilers each of 
1,750,000 B.Th.U. rating and fitted with a 


fully automatic preheating pressure jet 
burner Test fuels are stored in six 1000- 
gallon tanks and three 275-gallon tanks 


To dissipate the heat from the various test 
boilers and furnaces a closed water circulat- 
ing system was adopted. The cooling water 
is pumped through an air-cooled heat 
exchanger, illustrated herewith, which is 
rated at 6,000,000 B.Th.U. per hour, and in 
which the water temperature is controlled 
automatically by means of three 
louvres and three fans. These vary the air- 
flow through the heat exchanger and provide 
more control stages, the louvres being 
opened one by one to provide degrees of 
natural draft cooling while the fans are pro- 
gressively brought into use as the load 
increases 


sets of 


Railway Accidents 


THe annual report of the chief inspecting 
officer of railways for 1959 shows that during 
the twelve months under review only one pas- 
senger was killed in train accidents, as compared 
with eighteen in 1958 and ninety-two the year 
before. The number of passengers injured also 
decreased to 8044 as compared with 9041 the 
previous year The thirty-four passengers 
killed as a result of movement accidents lost 
their lives mainly as a result of misadventure and 
carelessness when entering or leaving trains in 
motion, falling off platforms or out of carriages 
and opening or closing doors. On the other 
hand an increase is noted in fatal accidents to 
railway servants—1I61 killed and 14,408 injured 
as compared with 130 killed and 14,510 injured 
in 1958. 

An interesting feature of the 1959 report is 
the inclusion, for the first time, of a series of 
graphs showing the trend in train accidents since 
1946. One of these graphs shows the total 
fatalities in the working of the railways year by 
year since the war, and another illustrates how 
passenger fatalities in train accidents are largely 
fortuitous. For example, during the year under 
review a crowded express travelling at high 
speed was derailed at Slough, yet the passengers 
escaped virtually unhurt. On the other hand, the 
accidents at Harrow in 1952 and at St. John’s, 
Lewisham, in 1957, accounted for nearly 40 per 
cent of the total since the war. 

The graphs also show that since 1946 the fatality 
rate in train and movement accidents combined 
has been halved ; the incidence of collisions and 
derailments has dropped by one-third ; accidents 
caused by technical defects are just over one 
half ; and failures of rolling stock and perman- 
ent way are less than one-quarter of 1946, 

A graph showing the trend of accidents 
caused by human error indicates that there has 
been a decline in the number of accidents result- 
ing from the two most serious types of human 
error—signalmen’s mistakes and drivers passing 
signals at danger. By contrast, accidents caused 
by other human failings—such as irregularities 
committed by enginemen and combined mistakes 
between enginemen, signalmen and other staff 

have been increasing since the war, and last 
year were 13 per cent greater than the average 
for the first ten post-war years. 
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Consulting engineers reporting on the foundations of a large hospital built about 
twenty years ago at Carshalton, Surrey, recently reported erosion by a sulphate 


chemical. 


The author of this article discusses the action of sulphates on concrete 


and their occurrence in geology. 


INTRODUCTION 


F a structure on a concrete foundation 
begins to develop cracks, or to show other 
signs of differential movement some time after 
construction, the defects may be due to one 
of many causes. These include an increase 


in the stresses of the structure as a result of 


differential settlement; a deterioration of the 
concrete in the foundation; or the develop- 
ment of defects in the superstructure. 
The dangers of concrete disintegration are 
often ignored. When cracks first appear they 
are commonly ascribed to unequal settlement, 
and the real cause is not recognised until the 
deterioration has advanced so far that it can 
no longer fail to attract attention. The 
manifestations of concrete disintegration and 
the conditions leading to chemical attack 
must therefore deserve careful consideration. 
The two substances most commonly attacking 
concrete are sulphates and carbon dioxide. 
It is intended that sulphates shall be discussed 
here. 


EFFECT OF SULPHATES ON CONCRETI 


Portland cement is composed of a number 
of compounds tue reactions of which, with 
water, lead to the setting and hardening of 
the cement. Sulphate solutions react both 
with the free calcium hydroxide in a set 
cement to form calcium sulphate, and with 
the hydrated calcium aluminates to form the 
more insoluble calcium sulpho-aluminate. 
A typical reaction series is seen below with 
sodium sulphate attack: 

(i) Ca(OH), + Na,SO, . 1OH,O 


CaSO, . 2H,O + 2NaOH + 8H,O 
(ii) 3CaO . A1,O, . 12H,O 
3 (CaSO, . 2H,O) + 13H,O 
3CaO . Al,O, . 3CaSO, . 31H,O 


(iii) 2(3CaO . Al,O, . 12H,O) 
3(Na,SO, . 10H,O) 
3CaO . Aj,O, . 3CaSO, . 31H,O 
2AK(OH), +6NaOH + 17H,O 
This reaction will not proceed very far unless 
there is an excess of the sodium sulphate. 
With calcium sulphate only, reaction (ii) 
occurs. Magnesium sulphate reacts more 
extensively with concrete and decomposes the 
hydrated calcium silicates in addition to 
reacting with the aluminates and calcium 
hydroxide. If tri- or di-calcium silicate is 
placed in a magnesium sulphate solution, 
formation of gypsum crystals occurs rapidly 
3CaO . 2SiO,aq. + MgSO, . 7H,O—> 
CaSO, . 2H,O + Mg(OH), 
The attack of sulphates on concrete is 
accompanied by a marked expansion as a 
result of the growth of the newly-formed 
calcium = =sulpho-aluminate and = gypsum 
crystals. 


SiO, . aq. 


Factors INFLUENCING ATTACK 
The influence of soluble sulphates on 
concrete is related to various factors. The 
most important is probably the amount and 
nature of the salts present. The rate of 


attack depends on the rate of sulphate 
replenishment after the salt is removed from 
solution in the concrete. 


The type and quality of the concrete and 
the form of construction have a marked 
bearing on the style of sulphate reaction. 
The reaction of soluble sulphates on the 
constituent minerals in the cement which is 
used will be accentuated by the porosity of 
the concrete. Concrete structures with a 
water-pressure one side will be more vulner- 
able to attack due to forces injecting the 
solutions into the material. Capillarity will 
also bring solutions into the concrete, 
particularly if one side is exposed to evapora- 
tion forces which will help precipitation. 
This effect is greater with sodium and mag- 
nesium salts than with calcium. 

Sulphates occur as bedded deposits, part- 
ings or lenses in marls ; as vein ramifications 
or selenite crystals in stellate or single forms 
scattered through clays. Concrete is not 
attacked by these in the solid form but only 
by their solutions in water. The amount 
dissolved in ground-water varies with weather 
conditions and drainage of the clay. Whether 
or not the concrete structures will receive 
rapid attack of the foundations is dependent 
on the general level of the water-table, and its 
seasonal variation. Gypsum is only slightly 
soluble in water and amounts to 200 parts 
of calcium sulphate per 100,000, i.e. 120 parts 
of SO, per 100,000. Sodium and magnesium 
sulphates are very soluble in water, so that 
the amount of soluble sulphate present in the 
ground may be much greater. 


FORMS OF DEPOSITION IN THE GROUND 


The various sulphate salts that can cause 
deterioration of concrete are found in many 
different sub-soils but occur mainly in clays. 
The most important of these salts are gypsum 
(calcium sulphate), epsom salts (magnesium 
sulphate), and glauber’s salts (sodium sul- 
phate). The natural distribution of sulphates 
may be divided into two groups. 

Those Formed as Primary Deposits.—This 
type of deposit is formed by evaporation of 
solutions containing sulphates. Evaporation 
and precipitation of sulphates can occur in 
many different environments. 

(a) Waters responsible for springs gather 
materials in solution through the rocks in 
which they circulate. Calcium carbonate is 
the most abundant deposit laid down in this 
manner, but in some areas it is exceeded by 
sodium chloride or calcium sulphate. These 
deposits are rarely pure and the calcium 
sulphate occurs as gypsite. They have a 
limited extent and cover a maximum area 
of only a few acres. 

(6) Lakes of high salinity will, when the 
rate of evaporation is great, precipitate 
calcium and magnesium carbonate followed 
by calcium sulphate and sodium chloride and 
the bitterns. The conditions most suitable 
are those of an inland sea or lake in semi- 
arid environments, where a supply of saline 
water continually replenishes the lake at a 
similar rate to the amount evaporated. A 
good example of this is seen at the present 
time in the Gulf of Kara Boghaz, where the 
sea-water is washed into the Gulf from the 
Caspian Sea. It has been estimated that some 
350,000 tons of salt are being brought in 


Oct. 21,1999 THE ENGINEER 





daily. At the present time gypsum is being 
deposited in large amount adjacent to, and 
for some distance from, the mouth of the 
Gulf. The waters are saturated with sodium 
sulphate during the winter. 

(c) Mechanical deposits of evaporites are 
mainly composed of calcium sulphate and 
consist of gypsum and anhydrite in a sand 
and gravel form. These have been derived 
from an older gypsum or anhydrite deposit 
or from efflorescences about springs or lakes. 

Those Formed as Secondary Deposits. 
Sulphuric acid is formed on oxidation and 
hydration of sulphides. If this acid flows 
over carbonates, reaction occurs and sulphates 
are formed. This is well seen in the London 
Clay where iron sulphide and fossil shell-beds 
have, by migratory fluids, produced gypsum. 

Certain bacteria in the soil have the ability 
to oxidise organic sulphur compounds, 
sulphides and free sulphur to sulphuric acids 
or sulphates. These bacteria are aerobic, 
whose activity appears to be favoured by the 
presence of calcium carbonate 


DISTRIBUTION IN THE BRITISH 
ISLES 

A general study of the stratigraphy of the 
British Isles gives an indication of the likely 
periods during which sulphates may have 
been deposited. 

Primary deposition of evaporites occurred 
during the Permo-Triassic era. In_ the 
Permian series, sulphates are associated with 
the Magnesian Limestones. In the Triassic, 
sulphates are associated with the Keuper 
Marls. In some localities, notably around 
Nottingham, barium sulphate forms the 
cement of the Bunter Sandstone, but this is 
relatively insoluble and therefore insignifi- 
cant. 

The Permian and Triassic deposits occur 
over a large area of Central England, the 
Cheshire Plain, along the east side of the 
Pennines to the north-east coast at Middles- 


GENERAI 


brough, and running south-west through 
Bristol to the south coast in the area of 


Exmouth. An outcrop, of wedge shape, 
skirts the north and east boundary of the 
Lake District. Outcrops occur along the 
coast of South Wales from Porthcawl 
eastwards; and along the coast of Western 
Ross and Cumberland ; and form a coastal 
strip from Liverpool to Fleetwood. 

Sulphates occur in various localities where 
there are outcrops of Lower Lias and Oxford 
Clay. Potassium aluminium sulphate (alum) 
occurs in the Upper Lias in Yorkshire. 
Small arms of the sea were cut off in the 
Lower Purbeck times and, in these, beds of 
gypsum were deposited in the Isle of Purbeck. 

Secondary deposition of sulphates is 
often widespread in clays which contain iron 
pyrites and fossil shells. Crystals of gypsum 
are frequently found in the Kimmeridge clay 
and Ampthill Clay in the Jurassic. The 
Gault Clay, at the base of the chalk, skirts 
the Weald and contains occasional gypsum 
crystals as also does the clay and marl 
series of the Oligocene—particularly the 
Bembridge Marls of the northern part of the 
Isle of Wight. 

The London Clay is probably the best 
example of the secondary type of deposition, 
and forms a large basin. It underlies the 
London area and extends westwards to 
Newbury, eastwards along the north coast of 
Kent and north-east to Harwich. The out- 
crop covers parts of the counties of Berk- 
shire, Buckinghamshire, Middlesex, Surrey, 
Essex and Kent. A smaller basin of London 
Clay underlies part of Hampshire. The 
gypsum is found in the clay as stellate 
groups and individual crystals. 

A geological map of Britain shows the 
beds mentioned above, but within these 
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areas there has not been a uniform deposition 
through the series of one period. Some 
parts may be completely devoid of dele- 
terious material, whereas others may have 
up to 90 per cent of sulphate material—par- 
ticularly in the areas south of Derby, around 
Nottingham and Newark. 

Boulder Clay often acts as a seal on the 
sulphate bearing beds and similarly river 
gravels may conceal the presence of sulphate 
strata below 


CONCLUSIONS 

Chemical testing for the presence of sul- 
phates must be an essential feature of a site- 
investigation within the outcrop areas of the 
rocks and mentioned. These can be 
found on a geological map of the area 
concerned. Transportation of sulphate- 
bearing drift may have taken place in super- 
ficial deposits and should automatically be 
tested for where the lies near to the 
Suspect periods 

Any other sites would need to be investi- 


soils 


site 


gated for the presence of sulphates if covered 
by a fill, the origin of which appears to have 
been from the contaminated areas. At sites 
in St. Helens and Sunderland a burnt shale 
fill was used and gave strong sulphate reac- 


tions although the sites were not lying 
within naturally occurring sulphate areas. 
Artificial slags and fills must be treated 


individually and inquiries made as to their 
origin and the processes through which they 
have passed 

Other localities which require close inspec- 
tion of the soil are those where conditions 
are present for eventual production of sul- 
phates from material at present not in sul- 
phate form, for example, peat deposits 
which are interbedded with porous layers 
containing iron sulphide. These will allow 
free movement of solutions and production 
of mobile wer solutions of sulphuric acid. 
These types of deposit, however, are com- 
paratively recent in age, and would usually 
be insufficiently consolidated to accept large 
structures sited on them unless piled. 


Expansion of Rogerstone 
Aluminium Strip Mill 


No Il 


(Concluded from page 638, October 14) 


When the continuous aluminium strip mill was installed at Rogerstone in 1949/50, 


provision was made for considerable expansion. 


New plant has now been installed 


which not only enables the strip output to be increased, but also makes available 


rolled plate in much greater widths than hitherto obtainable 


Re-PLANNED Hot LIN# 


HEN the 144in mill is working in 

conjunction with the hot line, the 
existing 96in mill acts in an intermediate 
capacity. On the occasions when the hot 
line is Operating independently of the 144in 
mill, the 96in mill acts as the breakdown 
mill, takes three to five extra passes and 
delivers slabs direct to the hot-finishing mill. 
The 96in mill, when acting as an intermediate, 
handles far longer slabs than it was designed 
for. To assist the existing side guides in 
squaring up the slab, those associated with 
a former 84in mill are to be relocated outside 
the existing guides. This stand will then be 
equipped with the full range of turning, 
centering and guiding equipment appropriate 
to a stand which has to break down ingots 
and also roll slabs in long lengths. 

The up-cut shear and edge trimmer, 
positioned immediately in front of the 88in 
finishing mill, will be moved to take the place 
of the 84in mill. This shear can handle lin 
thick hot aluminium plate up to 80in wide 
and is driven by a 50 h.p. continuously-rated 
motor. Off-cuts from the shear fall down a 
chute to a conveyor, which lifts and deposits 
them in scrap bins at floor level. The shear 
is provided with side-guiding equipment on 
the entry side to deal with long slabs. The 
modernised edge trimmer can cut strip 
0-6in thick and up to 72in wide. It is driven 
by a 120 h.p. motor, which is controlled to 
synchronise the cutter speed with that of the 
table. In its new position it will edge trim 
slabs up to 200ft long without interfering 
with other operations in the Ine. 

A new stand (Fig. 8) has been set in front 
of the two existing stands on foundations 
laid down when the line was built. It was 
made by W. H. A. Robertson and Co., Ltd., 
Bedford, and is an 88in, four-high non- 
reversing stand, with 24in diameter work 


rolls and 56in diameter back-up rolls. The 
centres of the rolls are 19ft in front of the 
centre of the following mill. The mill 
housings are made of cast steel and weigh 
90 tons. Roll journal bearings are of the 
Robertson flood-lubricated pattern, consist- 
ing of white metal sleeves which are mounted 
in cast steel chocks, and located axially by 
ball races. The work-roll chocks are held 
between horns on the back-up roll chocks 
by wedges, which can be used to offset the 
work rolls by as much as jin. The rolls 


Fig. 
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are of forged steel, 70° Shore hardness 
on the work rolls and 50/55’ Shore 
hardness on the back-up rolls. The screw- 
down system is driven at 0-25in per minute 
by two 50 h.p. d.c. motors through worm 
reduction gears. A magnetic clutch, linking 
the drives, is released for differential adjust- 
ment. The maximum gap obtainable between 
work rolls is 6in 

The new stand is driven, at 150/300 r.p.m., 
through a gearbox made by David Brown 
Industries, Ltd., Huddersfield, by a 4000 h.p 
A.E.I. single-armature d.c. motor and is 
coupled to a | to | pinion box by a Holset 
coupling Gearbox reduction is 3-75 to I 

The centre stand, originally the entry 
stand, was powered by a 3000 h.p. motor 
through a slab coupling and 60in face 
pinions ; the motor has been replaced by a 
second 4009 h.p. A.E.1. single-armature d.c 


motor, operating at 58/116 r.p.m., with a 
direct drive to the mill pinion box. The 
2600 h.p. motor on the exit stand, driving 


an existing gearbox and | to | pinion stand, 
is retained 

The roll coolant, lubrication and fume- 
extraction equipment of the original line 
have been modified where necessary to suit 
the new three-stand arrangement, and the 
mill can now roll hard and soft alloys at 
speeds up to 800ft per minute. Strips can 
be rolled to any gauge between 0-O080in and 
0-25in, and coiled. 

In the rolling sequence of the original hot 
line, the 88in mill was followed by a 65/ft 
table fitted with cooling sprays to reduce the 
strip to a temperature at which it could be 
satisfactorily coiled. At the end of the table 
the strip was edge-trimmed and then up- 
coiled. Developments in hot coiling since 
the mill was first laid down have made it 
possible to coil strip satisfactorily without 
first having to cool it. New edge trimming 
and coiling equipment has therefore been 
fitted immediately following the last stand of 
the finishing mill. 

The edge trimmer, made by Stamco, can 
accept strip at 200 deg. Cent. to 300 deg. Cent., 
in both common and strong alloys, between 
24in and 80in wide. Strip up to 0-25in thick 
can be handled, trimming speeds varying 
between 800 and 450ft per minute according 
to gauge. The pinch rolls and cutters are 
driven by a 150 h.p. motor, the drive being 





8—Hot line modified by the addition of a new 88in stand 
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synchronised with the mill speed. Scrap is 
cut to manageable lengths by another cutter, 
raised by a conveyor system under the tables 
and deposited in scrap bins at floor level. 

The centre-line of the reel of the Davy 
and United down-coiler (Fig. 9), is set 
25ft 6in from the last stand of the 88in mill. 
It has a two-speed gearbox and will coil 
strip between 0-080in and 0-2S5in_ thick, 
28in to 80in wide and at temperatures 
between 200 deg. and 300 deg. Cent. at 
450ft or 800ft per minute matching the speed 
of the edge trimmer. The coils, which have 
an inside diameter of 24in, are limited to 
outside diameters of between 32in and 54in 
and a maximum weight of 9000 Ib. 

Strip emerging from the edge trimmer is 
caught between pinch rolls, which divert 
it to the coiling reel. The upper pinch roll, 
24in diameter, is driven through a 4-08 to | 
gear ; the lower roll, 16in diameter, through 
a 2-86 to | gear. Common to both pinch 
rolls is a 35 h.p. motor. The strip is directed 
round the reel by a belt wrapper which is 
retained until there are sufficient turns to 
hold the rolling tension. The tension range 
of coiling through the gearbox varies from 


coolant system to maintain a high standard 
of surface finish, and new feed arrangements, 
enabling the mill to handle coils down to 
0-016in entry gauge, as compared with the 
original minimum of 0-0SOin. 

The mill will be moved to the new cold 
mill building in January, 1961, and will be 
fitted with new motors in the second stage 
of modernisation. These motors, of 2200 
h.p., will be fitted to each stand with new 
pinion stands, new bearings, and reel and 
belt wrapping equipment. When this stage 


is completed the mill will be capable of 


rolling at 2500ft per minute compared with 
its present speed of 360ft per minute. The 
two final stages cover the full mechanisation 


of handling equipment and installation of 


control refinements, and of two further 
2200 h.p. motors, linked in tandem, giving a 
4400 h.p. drive to each stand and conse- 
quently greater torque for rolling thicker 
gauges. 

The greater amount of strong alloy in the 
increased output of the mill has required a 
more than proportional increase in anneal- 
ing capacity. To this end, existing gas and 
electric furnaces have been augmented by 
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fans. The fans, driven by 40 h.p. motors at 
1480 r.p.m., develop I4in water gauge, 


giving a delivery of 30,000 cubic feet per 
minute at 600 deg. Cent. The furnaces have 
an operational heating range from 150 deg. 
to 600 deg. Cent. and can hold a selected 
temperature within that range of 43 deg. 
Cent. They operate nominally on a twelve- 
hour cycle per load which gives an annual 
throughput of between 24,000 and 30,000 
tons. 


ELECTRICITY SUPPLY AND DISTRIBUTION 

At the end of the war the Rogerstone plant 
was fed at 11,000V through two IOOMVA 
ring systems connected to the supply author- 
ities’ mains by reactors. When the con- 
tinuous strip mill was laid down in 1949 and 
1950, the increased size of unit loads made 
it necessary to reorganise the supply system 
completely, and 66kV feeders were brought 
to a new main substation on the site. These 
were connected, via outdoor duplicate bus- 
bars and air-blast switchgear, to two 20MVA 
and one ISMVA 66kv/IIkV_ transformers, 
the secondary sides of which fed a new 
duplicate-busbar 250MVA switchboard. This 





Fig. 9—New hot down-coiler on hot line 


9000 Ib to 48,000 Ib, for speeds of up to 
450ft per minute, to Olb to 9000 Ib for 
speeds of 450ft to 800ft per minute. The 
reel, which is of the four-segment, collapsing 
type, concentric when open, is driven 
through a two-speed gearbox by a 400 h.p. 
A.E.l. motor with a speed range of 375 to 
1100 r.p.m. On completion of coiling, the 
coils are removed from the collapsed mandrel 
by a hydraulically-operated stripper car to a 
conveyor. They are weighed while on the 
conveyor and are eventually lifted by crane 
and placed in a storage bay to cool. 
Additional equipment has also been 
installed in the cold mill, and further anneal- 
ing facilities to meet the need for greater 
quantities of alloys, have been provided. 
Cold rolling facilities are to be improved 
by modernising the two-stand 72in tandem 
mill, situated in the East Works at Roger- 


stone, and relocating it in an extension of 


the cold bay. This is a Robertson two-stand, 


four-high, non-reversing mill with rolls of 


15in and 37in diameter. When the work on 
the mill is completed, it will be able to roll 
coils of heavier-gauge metal at greatly 


increased speeds. 

Modernisation of this mill is being carried 
out in four stages. The first, which has been 
completed with the mill in its present posi- 
improvements to 


tion, involved the roll 


two new Stein and Atkinson oil-fired coil- 
annealing furnaces, with controlled-atmo- 
sphere plants. They are located in an annexe 
to the new cold bay building. The furnace 
and furnace-door construction is a_ steel 
shell, lined with heat-resisting alloy plates 
and “ Stillite’’ insulation. The door is 
counterbalanced to assist the raising and 
lowering winch and, when closed, is pressed 
by hydraulic pushers against a seal of water- 
cooled sponge strip insert. Each furnace has 
a clear load space of 2230 square feet, is 
27ft long by 10ft high by 8ft 3in wide, and 
can accept sixteen coils of 46in outside 
diameter stacked 70in high, weighing a total 
of 67 tons. Different coil sizes would allow 
a possible maximum charge of 112 tons. 
Special burners, developed by Stein and 
Atkinson, Ltd., in conjunction with the 
Surface Combustion Corporation, use marine 
diesel oil to heat high-quality stainless steel 
radiant tubes fitted in the sides of the furnace 
and insulated from the furnace interior. Air 
is drawn over banks of these tubes by water- 
cooled recirculating fans, supplied by Keith 
Blackman, Ltd., and is then ejected at the 
base of the furnace sides into plenum 
chamber zones, which may be separately 
controlled, and which are a part of the 
annealing tray. The hot air then passes up 
through the load and is recirculated by the 


Fig. 10—Switch and control board for 144in mill 


switchboard was used to supply the existing 
ring systems, plus new substations, by 
means of radial feeders. Spare feeders were 
installed in case of breakdown. 

During the current scheme the practice 
has been to move and re-group existing sub- 
Stations rather than to create more new 
ones. Permanent substations have been 
built in those areas where future require- 
ments have been definitely decided, but in 
other areas temporary ones have been set 
up to give flexibility to future expansion 
schemes at present only broadly planned. 

The 144in mill has an installed load of 
approximately 12,000 h.p. This includes the 
two 4000 h.p. motors for the mill drive, 
supplied by an 8000 h.p. flywheel motor- 
generator set; and two 1000 h.p. motor- 
generator sets—one to provide power for 
mill screwdowns and various auxiliaries, 
and the other to supply a slab shear and a 
considerable amount of pumping and other 
equipment used for the mill roll coolant 
system, lubrication and hydraulic purposes. 
The two 1000 h.p. motor-generator sets are 
driven by synchronous motors, which provide 
the power-factor correction required by this 
section of the plant. 

To provide electricity supplies, an existing 
substation has been moved to a new position 
in the mill motor-room basement, where the 
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11,000V switchboard, made by A.E.I. Switch- 
gear Division, has been extended by the 
addition of new panels (Fig. 10). The existing 
0-4 square inch feeders were extended and 
a third feeder in aluminium-sheathed paper 
cable was run. 

The large motor-generator sets are sup- 
plied at 11,000V. The 400V circuits in the 
mill area are connected to an open-type 
panel about 100ft long, divided into two 
sections. These are coupled by means of 
three oil-circuit-breaker switches of 1200A 
capacity, one acting as bus section switch, the 
others receiving the incoming cables from 
two 750kVA Crompton transformers. From 
this substation, 11,000V cables run to two 
subsidiary substations, one to provide power 
for the auxiliaries on four oil-fired pit-type 
pre-heating furnaces, and the other to 
provide power for the pumphouse that 
supplies and treats the roll coolant for the 
mill. 

The cables in each case connect directly 
to Crompton 750kVA transformers, which 
supply local switchboards of various types 
made by The English Electric Company, 
Ltd. There is a combination fuse-switch- 
board for furnace auxiliaries, and, for the 
pumphouse, a “ Superform”’ switchboard 
which has built into it an incoming air 
circuit-breaker, motor starters up to 120 
h.p., switchgear for 100kW immersion heaters 


and various fuseboards. The contactors 
were made by the Donovan Electrical 
Company, Ltd. 

The auxiliary equipment on the pre- 


heating furnaces comprises four 75 h.p. and 
four 35 h.p. motors, together with various 
control auxiliaries. The contactor panel for 
each furnace was supplied by the Donovan 
Electrical Company, Ltd. 

An additional stand has been added to the 
existing 88in hot-finishing stands in the hot 
line sequence, and all three are now powered 
by means of a modern rectifier system. 
The mill motors are rated at 4000 h.p., 
4000 h.p. and 2600 h.p. respectively, and are 
supplied from a relocated substation via 
grid-controlled rectifiers and transformers. 

The A.E.I. 11,000V switchboard supplies, 
in addition to the mill motors, a 1000 h.p. 
synchronous motor-generator set which pro- 
vides power for the down-coilers located 
immediately after the mill, and gives the 
power-factor correction required at this sub- 
station. As in the case of the 144in mill, 
400V auxiliaries are controlled by an A.E.I. 
open-type panel which is supplied through 
a 750kVA Crompton transformer. 

The cold-finishing facilities have been 
expanded by the installation of two oil-fired 
annealing furnaces, a high-speed slitting 
machine, and handling equipment with the 
capacity to handle the increased coil size of 
up to 9000 lb. The new furnaces each have 
eight 55 h.p. fans and various other motor 
loads controlled by Brookhirst Igranic con- 
tactor panels, and these and the other loads 
are mainly supplied from an English Electric 
“* Superform * 400V switchboard, which has 
two incoming air-circuit-breakers and also 
incorporates various fuse-boards and other 
circuits. The switchboard is fed through 
two 750kVA Crompton transformers, which 
are connected direct to an existing sub- 
station some distance away. As in other 
such cases, inter-tripping of h.t. and Lt. 
switches is provided for, and remote 11,000V 
trip buttons are fitted on the 400V switch- 
board. 

In a further extension to the cold mill, an 
existing 72in two-stand tandem cold-finish- 
ing mill will be installed with new driving 
motors, to give increased power and speed. 
These motors, of 2200 h.p., will be supplied 
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from the existing motor-generator sets 
previously used for the 88in mills, which 
have now been changed to rectifier drives. 
At a later date a further two 
2200 h.p. may be added in tandem, to make 
up the total ultimate power of 4400 h.p. 
envisaged for each stand of the 72in mill. 
A new substation is being built for this mill, 
and it will be supplied from the main sub- 
station through two new 0-4 square inch 
feeder cables. The mill 400V auxiliaries will 
be controlled by means of a cubicle-type 
switchboard of English Electric manufacture, 
and as before, this will be supplied from a 
750kVA transformer. 

The two work rolls of the 144in mill are 
independently driven by a “ top forward ”’ 
arrangement of 4000 h.p., single-armature, 
a.c. motors which are supplied from an 
Iigner set, each motor being in series with 
two 1620kW, 475V generators. The gener- 
ators are driven at 750 r.p.m. by an 8000 h.p.., 
11,000V slip-ring induction motor mounted 
on the same shaft ; a 200,000 h.p. per second 
flywheel supplies energy for peak loads. 
The release of energy from the flywheel is 
regulated in accordance with the load by 
means of an automatically-controlled slip 
regulator in the rotor circuit of the induction 
motor. This regulator also acts as a motor 
starter for the Ilgner set. Braking of the 
slip-ring motor is achieved by injecting d.c. 
into the stator. 

The main motors and their supply gener- 
ators, together with the exciter motor- 
generator set and mercury-arc rectifiers, are 
arranged in a motor room (Fig. 11). Adjacent 
to this is a control room housing the auxiliary 
a.c. motor controls and the main d.c. con- 


tactors, with magnetic amplifiers, rectifier 
phase-shifting amplifiers, and the alarm 
annunciation equipment ; there is also a 
supervisory control desk. All the control 


gear is separated and sealed from the rotating 
equipment by a double-glazed screen. Below 
the plant room and the control room are 
arranged the main control resistors, rectifier 
reversing switches, lubrication services for 
the main machines, and individual ventila- 
tion fans for the mill motors and Ilgner sets. 

The motor control is by a closed-loop 
system. A voltage control system, operating 
on armature voltage, is used with constant 
field up to a base speed of 30 r.p.m. There- 
after speed increases, up to a top speed of 
60 r.p.m., are effected by field weakening, 


motors of 
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using a closed-loop voltage control of the 
motor field excitation. Both the armature 
and field controls have armature-current- 
limiting features, and employ magnetic and 
rotating power amplifiers. The two motors 
are made to share the total load by a mag- 
netic amplifier load-balance circuit operating 
on the field of the four main generators 
The total load can be proportioned between 
each motor, to control the turning up or 
down of the aluminium slab being rolled by 
the mill 

The mill operator controls the mill speed 
through a lever-operated rheostat on the 
main control desk. This desk has instru- 
ments indicating speed and individual mill 
motor loadings, as well as a number of pre- 
selecting control rheostats and _ switches 
Control of some mill tables can be transferred 
to local desks ; an annunciation board in 
the main cabin indicates the selection. 

The two 200/400 h.p., 420/840 r.p.m., 
230/460V motors that drive the screws are 
constant-field, Ward- Leonard controlled 
machines and are fed individually from 
320kW, 400V_ generators The control 
system used is a closed-circuit voltage control 
with magnetic amplifiers. Current-limiting 
features are incorporated so that the maxi- 
mum torque that may be exerted by the 
screw motors is, at all times, controlled by 
current-limited feed-backs to the screw 
generator magnetic amplifiers. 

Operation of the screws is effected by a 
common control level on the left-hand side 
of the mill control desk, and both coarse and 
fine positional indicators are provided for 
both screws on large-diameter indicator 
dials. These are positioned, together with a 
screw-pressure indicator, in a_ low-level 
console unit in front of the control desk 

The screwdown system has two speeds 
the first, 25in/50in per minute is for screw 
down adjustment when roughing and finish- 


ing ; the second, 4in/lin per minute, is for 
screwdown adjustment under load The 
design of the screwdown generator and 


control equipment is such that the slower 
speed can be linked to the gamma-ray 
thickness gauge, already fitted, to give a 
completely automatic gauge control. 

The rollers of the mill tables are driven in 
sections by 75/150 h.p., 515/1030 r.p.m., 
230V/460V motors, fed in banks from pairs 
of grid-controlled mercury-arc rectifiers. The 
controls are essentially closed-loop voltage 





Fig. 11—Main drive motors for 144in mill 
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and current limiting systems, and synchron- 
ise the table speed to the mill speed by a 
tachometer-generator reference from the mill 
motor. The provision of bus _ voltage- 
reversing switches, which can operate only 
at zero current, together with suitable control 
gear, enables the rectifiers to be used as 
inverters, accepting power from the motors 
and returning it to the supply. Alternative 
control is available for certain 
tabie, and by operation of a switch on the 
mill control desk, the slab shear operator 
can be given control of a section. 

The entry and exit turntables are each 
powered by two 75/150 h.p., 515/1030 r.p.m., 
230V/460V motors, which are supplied from 
mercury-arc rectifiers. The forward and 
reverse control is through magnetic ampli- 
fiers, in a similar manner to the other tables. 
Boosters are also provided and are used for 
turning the ingot, and turning is obtained by 
variation of the booster voltage. The turn- 
ing control is a lever-operated potentiometer 
situated by the mill operator’s right hand. 

The slab shear is driven through a reduc- 
tion gearbox by two cross-compensated 
400 h.p., 1000 r.p.m., 440V, low-inertia 
motors which are fed from a single 640kW, 
440V Ward-Leonard generator, controlled 
through magnetic and rotating amplifiers. 
This system provides current-forcing and 
current-limiting features. Shearing action is 
initiated by a master switch in the control 
cabin, and shearing, once commenced, con- 
tinues to the end of its cycle and is stopped 
by a cam-driven limit switch. Facilities are 
also available for inching the shear blade. 

The three stands of the 88in mill are 
powered by separate motors. The first and 
second have new motors of 4000 h.p., 675V, 
whilst the outgoing stand retains its 2600 
h.p., 202/404 r.p.m., 440V motor. The top 
and bottom work rolls on each stand are 
driven by a | to | pinion gearbox, and whilst 
the intermediate-stand motors have a direct 
drive on to the pinion box, the first and last- 
stand motors have reduction gearing inter- 
posed between the motors and the gear- 
boxes. 

The control consists of uni-directional 
closed-loop speed controls, the power being 
supplied by separate banks of grid-controlled 
mercury-are rect ners for each stand. Speed 
variations, up to base speed, are effected by 
variation of the rectifier output and there- 
after, up to twice base speed, by field weaken- 
ing. ‘Coarse speed” selection is switch- 
controlled by the mill operator, who is also 
provided wiih a “ fine speed ” lever-operated 
potentiometer control for each stand. The 
control system is sufficiently “ stiff’ to 
maintain the actual mill speed to with +-4 
per cent of the selected speed over the range 
of 60 to 200 per cent of base speed. 

The screwdowns are Ward-Leonard con- 
trolled. Duplicate master-control switches 
are available at the individual control 
cabinets on the side of the mill stands, as 
well as in the control cabin. 

The choice of rectifiers for the supply of 
the mill motors was governed by the neces- 
sity for providing equipment that could be 
built into the limited space available, whilst 
at the same time making provision for a 
possible future fourth stand. The use of 
rectifiers was an ideal choice owing to the 
smaller area required when compared with 
m.g. sets of equal output. Furthermore, 
the additional power requirements were in 
this way obtainable without the further 
increase in fault capacity inherent in the use 
of additional m.g. sets driven by synchron- 
ous machines. 

The alterations involved an almost com- 
plete change of control equipment and 


sections of 


since this could not be fitted into the old 
control cabin, connected, and tested during 
the normal shut-down period, a new control 
cabin was installed. It was temporarily 
placed behind the old cabin while the 
controls were installed and wired to the 
new control equipment. During the shut- 
down the old cabin was replaced by the 
already-wired new one. 

Whilst provision has been made for two 
hot down-coilers, only one has been installed 
under the present development. This coiler 
is driven through a _ reduction gearbox, 
having alternative ratios of 7-7 to | and 
13-7 to |, by either one or two 400 h-p., 
375/1100 r.p.m. motors, depending on 
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whether high tension (9000 lb to 48,000 Ib) 
or low tension (0 lb to 9000 Ib) is required. 
The control is by the Ward-Leonard system, 
both motors being provided with a gener- 
ator. 

The selected tension is set by the 
coiler operator and is automatically main- 
tained by a closed-loop compensated current 
control, using two-stage magnetic amplifiers 
Coil speed is determined by a tachometer 


fitted on the last stand of the 88in mill. The 
coiler auxiliary controls are housed in a 
control cabin local to the equipment. This 


cabin has been designed and positioned to 
give the operator maximum visibility for all 
operations 


Transformer Design and Testing 


A new transformer factory has been opened at Stafford by The English Electric 
Company, Ltd., for building and testing the largest units practicable within the 


limitations imposed by transport facilities. 


A symposium held at the works last 


week described the equipment of the works and the constructional practices and 
research experience embodied in its products. 


APERS on various aspects of the con- 

struction, design and testing of large 
transformers were presented at a symposium 
held in the new transformer works of The 
English Electric Company, Ltd., at Stafford, 
on October 13. The new works itself reflects 
the influence of the increasing size and weight 
of transformers, for it has been planned to 
overcome limitations on lifting capacity in 
the previous premises. Lifting large units 
had involved removal of oil and bushings, 
followed by their replacement, and it was 
decided that it had become necessary in the 
interests of uninterrupted production to pick 
up very large transformers complete with 
bushings and oil. In the new building 
400 tons can be lifted through 60ft, and so a 
production line has been achieved which will 
not be held up because of inability to ** leap- 
frog * transformers over each other. Heavy 
fabrication has been left in the old works. 


Metal cutting in the new works is confined 
to a splitting operation for the core steel. 
Tap-changer parts are made in these premises, 


but this section is completely isolated by 
barriers to keep in swarf. Overall area of the 
new works is 245,000 square feet and the 
building consists of six S580ft bays. Two 
200-ton cranes are installed for lifting 
Fig. | is a view in the works looking towards 
the three permanent building sites in the 
impulse testing area and the new impulse 
generator itself. The design and layout of 
the transformer works are described in detail 
in a paper contributed to the symposium by 
Mr. A. R. Kevan. 

A four-floor, 40,000 square feet office block 
has also been built. For quick access to all 
files, the filing department is centrally situated 
and can be reached from all floors by a 
continuously running “ Paternoster “ lift. 

SYMPOSIUM PAPERS 

The symposium proceedings opened with a 
paper by Mr. H. H. Begent and Mr. A. R. 
Kevan on “ Future Trends.” It was shown 
that the weights of the largest units required 
during the next decade will in most cases 





Fig. 1—Interior of new transformer works at Stafford, looking past one of the vacuum ovens towards the 
erection bay and impulse generator 
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exceed 200 tons, which in general is the limit 
imposed by bridges, dock cranes and vehicle 
capacity. Combination of high flux density 
(18 kg) high current density (4000A per square 
inch) and the lightweight tank might result 
in 15 per cent reduction in weight. This 
would give a transport weight for a 450MVA 
300kV generator transformer within 200 tons 
but the unit would be uneconomic. A 
different approach, involving some form of 
subdivision therefore alter- 
natives being 

(1) Utilisation of three-phase groups of 
single-phase transformers. 

(2) Three-phase units with core building 
and winding assembly undertaken on site. 

(3) Subdivisible three-phase units. 

Manufacture of subdivisible three-phase 
units offers the best solution from all aspects. 
The convenient design for subdivision has a 
five-limb core as in this transformer the yoke 
is half the sectional area of the yoke in a three- 
limb design. The proposed subdivision would 
be between phases in a vertical plane in- 
volving a break in the yokes, tank and tapping 
leads if a three-phase on-load tap-changer is 
used. Yoke joints may be butt or interleaved. 
Tests on a one-third scale model have shown 
the butt joints to be free of major problems. 
Such a unit has the advantage of being com- 
pletely factory built and fully tested at only 
slightly increased cost and total weight and 
therefore from the weight aspect solves all 
problems up to the extremely large, very 
high-voltage units. Unfortunately, this con- 
struction, in common with single-phase units, 
does not solve loading gauge problems. 

A major factor in these very large trans- 
formers, regardless of their transport weight, 
is short-circuit electro-mechanical strength. 
An opportunity has arisen to examine in 
detail the h.v. and I.v. windings of a 154 
13-8kV 200MVA transformer after it had 
been subjected to three short circuits on the 
l.v. busbars. The fault current in the l.v. 
winding was calculated at 114,000 peak 
amperes. There was no visible sign of any 
movement of the h.v. or I.v. winding. This 
transformer employed spiral disc windings on 
the |.v. and intereleaved disc windings on the 
h.v. with solid fullerboard insulation between 
them. The type of winding and the major 
insulation used are regarded as major factors 
providing the required mechanical strength. 
Investigations show 

(1) Adequate mechanical strength is more 
easily built into disc windings than layer 
windings ; and 

(2) Solid insulation has a_ mechanical 
strength superior to barrier insulation com- 
prising concentric tubes of fullerboard. 

Two papers were presented on applica- 
tions of computers in transformer design and 
testing. A contribution by I. F. Beck and 
R. Hamilton described the writing of a 
programme to design the core and windings 
of a transformer to a given specification. 

The design method employed is one of 
trial and error. The programme first assumes 
a typical value for several basic design con- 
stants, such as copper space factor and 
ratio of total load loss to /*R losses. These 
constants are used in fundamental equations, 
which relate design characteristics to core 
flux density and overall winding dimensions. 
When solved these equations provide a trial 
value for flux density and overall core and 
winding dimensions and using these, a 
detailed design is completed and all per- 
formance details calculated. This first design 
will probably not meet the required perform- 
ance but, using simple formulae, it enables 
the basic constants to be modified and the 
process repeated to produce a second design. 
This process is iterated as many times as is 
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necessary until a satisfactory design is 
obtained. 
The programme is simple to use and 


requires no knowledge of computers on the 
part of the designer, who need only furnish 
the basic specification of the transformer to 
be designed plus some constructional and 


major insulation details. The input speci- 
fication is punched out on cards by the 
computer operator. [he programme is 


read into the machine (“ Deuce *) followed 
by the input data. The machine calculation 
takes about one minute before the com- 
pleted design is punched out on cards, which 
are then transferred to a tabulating machine 
to enable the design to be translated to a 
form acceptable to the designer. The overall 
time taken is quite short and a batch of, say, 
ten designs may be completely processed 
within half an hour 

The quality of the design is excellent for 
inquiry purposes and the programme can be 
especially useful when it is required to ascer- 
tain the most economic design to meet a 
customer's capitalisation formula as a large 
number of designs with different loss levels 
can be easily and quickly prepared. The 
computer can also be of great assistance to 
the development engineer who frequently 
wishes to assess the effect of varying one 
parameter on a range of designs. 

With the availability of larger computers 
and improvements in programming tech- 
niques, future programmes will be more 
comprehensive. For example, the computer, 
when presented with a capitalisation formula, 
will automatically produce the most economic 
design. Tank and cooling details will be 
provided for. 

A second paper on computer applications, 
by R. Zambardino and K. Holland, dealt 
with the study of impulse voltage problems 
in transformers. Full mathematical treat- 
ment of the response of transformers to 
impulse is very involved and quite unman- 
ageable without the use of digital computers. 


Fig. 2—Twelve-stage, 
4-8M\V 
generator designed 
and built by the staff 
of the Stafford works 
for testing the 
highest - voltage and 
largest-capacity 


impulse 


transformers at 
present contemplated 
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In addition to complex programmes used as 
a development tool, simplified programmes 
covering a wide range of impulse problems 
have been prepared for use by the designer 


as a routine tool. As an example, one 
programme calculates the initial voltage 
distribution in two windings of a trans- 


former at the instant of impact of the front 
of the impulse voltage wave on the terminal 
The maximum voltage gradient in the wind- 
ing appears in this initial distribution, 
which consequently determines the axial 
insulation required to withstand full waves 
If interleaved windings are used they will 
behave in a non-oscillatory manner and 
chopped waves do not produce higher 
stresses than full waves. Consequently for 


interleaved windings, all the insulation 


characteristics can be determined by this 
initial distribution. 
If one winding only is considered, the 


calculations in the case of interleaved wind- 
ings are often quite easy and can be speedily 
done by hand. When no electrostatic shield 
is used between windings, it is however very 
important to determine the initial distribu- 
tion of the voltage transferred to the second- 
ary. The total time taken by this * Deuce ”’ 
programme for carrying out the calculation 
and punching of the results is about forty 
seconds It consequently possible to 
perform these calculations for a large range 
of alternative insulation arrangements from 
which the designer can select at a glance the 
most suitable. 

The test plant in the new works was des- 
cribed in a paper by S. Chilton and B. Bates. 
Installed plant capacity is sufficient for the 
complete testing, including a full-scale heat 
run, of a 600MVA transformer. Four 
IOMVA d.c. motor-driven alternators com- 
bined with 42MVAR of capacitors repre- 
sent the bulk of the test supply. Two smallet 
machines totalling 1|OOOkVA capacity provide 
a variable frequency auxiliary system and a 
third set rated at 7-SMVA is used for over- 
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potential testing at frequencies between 
100 and 200 c/s. 

One of the 1|OMVA alternators mentioned 
previously may be synchronised to the 
incoming I1kV supply to provide variable 
d.c. for reactor testing. A range of testing 
transformers allows the selection of any 


voltage between |1kV and 8OkV in steps of 


approximately IkV. 

Testing carried out at shop floor level is 
marshalled from control galleries overlook- 
ing the test area. A radio link between the 
various members of a team ensures that all 
tests are completed without inconvenience 
and unnecessary delay. 

A new impulse generator (Fig. 2) has been 
designed and built at Stafford by the com- 
pany’s staff to test the highest voltage and 
largest capacity transformers envisaged for 
the foreseeable future. It was described in a 
paper by L. Wardle and B. Bates. The plant 
comprises twelve stages at 400kV per stage, 
giving a peak voltage of 4800kV. A 400kV 
charging voltage introduces the problem of 
corona discharge and random flashover, 
emphasising the importance of the correct 
choice of spark-gap. Exhaustive works tests 
have proved that the uniform-field type of 
gap showed the best overall features and, 
despite its expense, this was adopted. 

In order to test low impedance windings it 
is essential that the generator has maximum 
capacitance. Each of the twelve stages has an 
individual capacitance of 0-36 microfarads 
made up of three 0-12 microfarad condensers 
in parallel, achieving the extremely high 
energy rating for the generator of 346kW- 
seconds. 

The charging equipment comprises a 
transformer feeding a voltage doubling 
circuit using silicon rectifiers, controlled by a 
magnetic amplifier with a feed-back circuit 
from a resistance divider on the 400kV line. 
A current reference is taken from a potentio- 
meter on the control desk to the magnetic 
amplifier, allowing the generator to charge 
until the feed-back current balances the 
reference, at which point the voltage stabilises. 

In the course of a paper on “ Some Factors 
in Transformer Design,” D. H. Ryder and 
J. F. Tulk referred to improvement in losses 
obtained by clamping the limbs of medium 
cores without the use of through bolts. 
The company uses two methods, firstly a 
close-fitting tube of polyester resin glass tape 
which is subsequently cured in position ; 
and, secondly, a direct epoxy resin bond 
between individual laminations. 

Windings and insulation were dealt with in 
a paper by J. B. Price and J. F. Tulk. They 
described the use of a terylene material 
named “ Melinex * as a new insulant which 
possesses a higher breakdown strength than 
oil-impregnated paper, with an equal di- 
electric constant, while being impervious to 
moisture. A patented method of using 
** Melinex * in combination with paper has 
been developed by the company to allow 
penetration of oil into the paper although the 
oil cannot penetrate the “ Melinex.”” They 
also described the reinforcement of solid 
fullerboard insulation on transformers above 
110kV by additional wrapping of each 
interleaved h.v. disc coil with layers of 
paper, part of which is later cut away to 
allow free oil circulation (Fig. 3). 

Tap-changing was the subject of papers by 
H. E. Pettitt, G. W. Sampson, and G. G. 
Wightman, the first dealing with tapping 
windings, and the second describing some 
characteristics of the latest design of English 
Electric tap-changer. 

A paper on transformer noise by J. Wilkins 
and J. E. Lambert described an experimental 
steel enclosure which has proved effective in 





reducing noise from a 60MVA transformer by 
some 22dB. The steel plates, top and sides, 
forming the enclosure are supported from the 
transformer tank by special resilient brackets, 
and their construction is such that their 
natural vibrations are below audible range. 
Discussing oil preservation systems, a paper 
by T. D. Desbrulais and A. E. Brierley 





3—Cutting out castellations in an interleaved 
coil to allow free oil circulation 


Fig. 


compared the conservator and gas cushion 
methods and concluded that the conservator 
system was to be preferred. One of the 
drawbacks seen in the gas cushion is that the 
combined effect of oil temperature and 
nitrogen pressure lead to absorption of nitro- 
gen in the oil. With a reduction of load the 
oil temperature falls, the oil level is lowered 
and the oil is left in a super-saturated state. 
Under these new conditions the oil cannot 
hold the same quantity of nitrogen, which is 
released from the oil. This release is in the 
form of bubbles of gas which lodge in the 
insulation structure and can give rise to local 
discharges. At points of electrical stress 
bubbles are also known to appear. 

Even a “dry” transformer contains a 
percentage of moisture evenly distributed in 
the insulation. In its distributed state it is 
harmless. An increase in oil temperature 
increases the water vapour pressure in the 
insulation. There is a transfer of moisture to 
the oil and in turn from the oil to the gas 


space as a continual migration until a state of 


equilibrium is reached. The dew point in the 
gas space is thus reduced. Any sudden 
cooling of the tank cover results in conden- 
sation and free water is produced in droplet 
form. This concentration of free water on the 
windings causes breakdown. Experiments 
have conclusively proved this. 

A paper on distribution transformers was 
presented by Mr. A. J. Millar. Developments 
in this field have been concerned mainly with 
the core and the windings. The use of an 
un-cut wound core of grain-oriented steel 
has reduced the iron loss in the smallest 
distribution transformers to less than one- 
third the value previously prevailing. In 
windings, the major development has been the 
use of synthetic-enamel-covered wire for 
h.v. coils. One advantage of this is that long 
layers can be used because of the accurate 
control of overall diameter, and in general, 
for 11kV, a coil in only two sections can be 
adopted. 
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North East Coast Institution of 
Engineers and Shipbuilders 


THE Opening general meeting of the seventy- 
seventh session of the North East Coast Insti- 
tution of Engineers and Shipbuilders was held 
on October 17, when Mr. J. B. Woodeson was 
installed as president. In the opening remarks 
of his presidential address, Mr. Woodeson called 
attention to the strong Continental challenge both 
as regards technical advances, rates of product- 
ivity and selling price, and went on to say that 
no doubt the years of full order books had 
induced a feeling of security which made it 
difficult to face the current harsh facts of com- 
petition. 

Criticism and advice, mostly impractical, 
are offered by those outside the industry 
and who do not have the task of actually finding 
a solution for economic difficulties, many of 
which stem from taxation hampering re-equip- 
ment schemes while another factor is the lack 
of government credit to assist the long-term 
financing often essential to expand exports. Al- 
though craftsmanship, said Mr. Woodeson, was 
still essential, higher productivity and increasing 
complexity of products called for some degree 
of automation and mechanisation and for more 
detailed planning and control of the work 
Success would not be achieved without co- 
operation at shop floor level and this required 
consultation and explanation so that under- 
Standing of new practices will obtain agreement 
to abolish the old. Another point made by the 
president was the question of quality in relation 
to selling price. Turning to steam power gene- 
ration, Mr. Woodeson reviewed the progress 
made during the last decade particularly calling 
attention to the increase in boiler capacity 
and to thermodynamic development and to the 
part played by metallurgy Units for raising 
steam at 3650 lb per square inch gauge and 
1110 deg. Fah. are to be built while new alloys 
are being developed to permit of temperatures 
above 1250 deg. Fah. Improved efficiency of 
electricity generation had reduced the amount 
of copper and steel per megawatt while increases 
in fuel costs had been largely absorbed. Further- 
more, continued the president, the capital cost 
of conventional power stations had been main- 
tained at £50 per kilowatt installed, partly by 
increases in thermal efficiency and in part by 
the large savings effected in the building volume 
per kilowatt installed which has been reduced 
from 50 cubic feet in 1947 to 25 cubic feet in 
1958. 


Mention was also made of. nuclear 
plant developments and the problems involved 
in the manufacture and in the site erection of 
the various units, the latter of which had involved 
the installation of a crane with a lifting capacity 
of 400 tons 


Also presented at the meeting was The 
1959-60 Report of the Council which records-that 
eleven papers were presented and that the 
Shipbuilding Gold Medal was awarded to A 
Emerson, M.Sc., for his paper ** Ship Model Size 
and Tank Boundary Correction,’ while R. 
Atkinson, B.Sc., received the M. C. James Medal 
for his paper ** Manufacture of Doxford Crank- 
shafts." A three-day Symposium in Ship Trials 
and Service Performance Analysis was held, 
during which eight papers were read, the Amos 
Ayre Prize being awarded to Sir Victor Shep- 
heard who contributed the introductory paper 
“The Prediction of Ship Performance from 
Model Tests: The Nature of the Problem.” 
The report mentions that with regard to the 
reconstruction and housing of the “ Turbinia ” 
in the Newcastle Museum of Science and 
Industry, North East Coast companies have 
contributed guarantees totalling £10,105, while 
donations towards the cost of the project have 
amounted to £5081. The Institution Scholarship 
was awarded to M. F. Craig and other awards 
listed include the Harroway Scholarship to 
R. A. Young ; the Post-Graduate Grant to J. E. 
Turner and grants to J. L. Stewart and M. 
Holland; the Swan, Hunter and Wigham 
Richardson Scholarship and Prize to R. H. 
Curry ; and the Doxford Scholarship and Prize 
to D. Boocock. The total number of members in 
the Roll is given as 2367 


power 
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Multiple-Unit Trains for 
Electrification 


London suburban 
Region are equipped with 
liquid-cooled mercury-arc rectifiers and have a control scheme 
conjunction 
transformer tappings and a tap-change reactor provides 
The trains are formed of four-car 
forming a 


Suburban 


New trains built for the high-voltage a.c. 
electrification of the Eastern 
in which the use of resistances in 


twenty voltage 
and_ three-car 


sleps. 


units. Two of the 


LECTRIFICATION on the high-voltage 

50 c/s system of the British Railways, 
Eastern Region, suburban lines from Liver- 
pool Street to Enfield Town, Chingford, 
Hertford East and Bishop’s Stortford has 
reached the point where it is expected to 
have seventy-one trains operating by the 
end of the year. These three-car and four- 
car multiple-unit sets have been built by 
the British Railways Carriage and Wagon 
Works at Doncaster and York, and are 
fitted with electrical equipment supplied by 
The General Electric Company, Ltd. 

The three-car units, which have been built 
at York, comprise a battery driving trailer, a 
motor coach and a driving trailer, and have 
second-class saloon accommodation only. 
Each trailer seats ninety-four passengers and 
the motor coach seats eighty-four, making 
a total train capacity of 272 seats. 

The four-car units, built at Doncaster, 
comprise a battery driving trailer (saloon 
and compartment), a motor coach, a trailer 
coach and a driving trailer. Second-class 
seating amounts to 344, with an additional 
nineteen first-class seats in the trailer coach. 
Toilets are provided for the first and second 
class sections of the trailer coach and for 


the battery driving trailer saloon. The 
design and drawing-office work for both 
types of stock was carried out to British 


Transport Commission requirements at Don- 
caster, under the general direction of Mr. S. B. 


Warder and Mr. J. F. Harrison, Chief 
Electrical Engineer and Chief Mechanical 
Engineer, respectively, British Railways 


Central Staff. 

The motor coaches are fitted with Stone- 
Faiveley pantographs and Brown-Boveri air- 
blast circuit breakers similar to those in 
other multiple-unit and locomotive equip- 
ment for the SO c/s electrification programme. 


1960 


latter 
car train are illustrated herewith. 


with nine 


SiX- 


A capacitor voltage divider on the coach 
roof feeds the voltage-detection relays to 
actuate a nine-pole, oil-filled selector switch 
which connects the four sections of the 
transformer primary winding in series on 
25kV and in parallel on 6-25kV. The 
switch, illustrated in Fig. 1, consists of 
contactor elements operated by insulated 
links from a common shaft which is rotated 
to one of two positions by an air engine 
Although the switch is flange-mounted to the 
transformer, it has a separate oil supply to 
avoid contamination of the transformer oil. 
The }OOOKVA transformer, (Fig. 3) is cooled 
by forced circulation of oil through a separate 
fan-cooled radiator. 

The transformer secondary supplies two 
mercury-arc rectifier bridge circuits, each 
consisting of four “*Com-Pak”’ rectifiers. 
Two traction motors are fed in series from 
each bridge, and an equalising connection 
between the mid-points of the motor circuits 
reduces the rise in voltage which develops 
across a motor affected by wheelspin, thus 
assisting recovery of adhesion. An anti- 
wheel-slip relay winding in this connection 
prevents further progression of the tap- 
changer if slipping develops 

A description and illustration of the 
camshaft tap-changer used in these equip- 
ments appeared in our October issue, 
page 590. The control scheme provides 
twenty voltage steps from nine transformer 
taps in conjunction with series resistances 
and a tap-change reactor, but two of the 
steps have no resistance in circuit and are 
used for continuous running. These corre- 


spond to the series and parallel positions of 
the normal d.c. multiple-unit controller. A 
third running step is provided by tapping the 
motor fields after a transitional step of partial 
field diversion. 


Each field also has across it 








Fig. 1—Air-operated changeover switch for 25kV or 6°25k\ 
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a permanent resistive shunt for smoothing, 
and this is reduced proportionately in value 
on the weak-field steps 

There is smoothing choke of 
0-O16H inductance at 230V d.c. in each 
motor circuit, and a centre-tapped choke 
for tap-change transitions. These are natur- 
ally oil-cooled air gap reactors Motor 
current ripple is limited to 30 per cent at 
any current between half and twice the 
continuous rating (240A, 1475 r.p.m. at 
687V on weak-field). 


also a 





Fig. 2—Receptacle of thirty-six-point control line 
coupler. Butt contacts, replacing plug and socket 
connections, facilitate insertion and removal 


In general the traction motors are conven- 
tional d.c. axle-hung, nose-suspended mach- 
ines, but they have been made 7 per cent 
larger in diameter and somewhat shorter in 
length than a corresponding d.c. design, in 
order to improve commutating conditions. 
This has resulted in an increase of approxi- 
mately 5 per cent in weight. The permanent 
field divert mentioned above is 10 per 
cent, and reduces the flux pulsation to 
approximately 2 per cent. Eddy currents are 
reduced to a minimum by using thin pole 
stampings and by designing the coil springs 
and washers to give maximum resistance to 
circulating currents produced by the pulsat- 
ing armature and interpole fields. Class 
“ B” insulation is used throughout. 

Fig. 4 shows the undercar rectifier case in 
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Fig. 3—Hporizontal-coil motor coach transformer with oil pump for forced circulation cooling 


the foreground, with the tap-changer beyond, 
then the control resistor case, one smoothing 
reactor case, and one d.c. equipment case 
(containing the line switches and overload 
relays). The rectifiers are liquid-cooled, the 
coolant being pumped through a single 
circuit from the fan-cooled radiator via the 
cathode, tank and anode in series. 

An auxiliary supply is provided from a 
240V tertiary winding on the main trans- 
former. This supplies the single-phase 
capacitor-start-and-run motors driving fans 
and pumps, the train heating system, and a 
Westinghouse charger unit on the battery 
driving trailer, which is arranged to give a 
stabilised I10V_ d.c. supply for battery 
charging and coach lighting, and a 240V d.c. 
supply for the main air compressor. This 
compressor is a Westinghouse CM38 unit 
with integral motor, and is also carried on 
the battery driving trailer underframe. 

Currents for the control circuits, cab and 
indicator lights, &c., is supplied from the 
battery, which also feeds an auxiliary air 
compressor (Reavell TBCS with integral 
motor), used to provide air to raise the 
pantograph and close the air-blast circuit- 
breaker when preparing trains for service. 

The master controller, of very compact 
dimensions, has cam-operated butt contacts, 
with a rocking deadman’s handle and the 
usual reverse drum interlocking. There are 
four operating positions—shunting, _half- 
power, full-power and weak field. Auto- 





matic acceleration under current limit control 
is provided. Rates of acceleration are 
1-38 m.p.h.p.s. for a three-car, and 1-1 
m.p.h.p.s. for a four-car unit. 

Multiple operation of trains up to three 
units can be obtained. The units are also 
designed to operate in multiple with similar 
sets equipped by other contractors. Train 
line control circuits are carried throughout 
the length of the train by means of thirty-six- 
point silver butt contact couplers between the 
coaches (Fig. 2). G.E.C. couplers of this 
design have been adopted for all multiple-unit 
stock in the 50 c/s electrification programme. 
Ihe application by the company of silver butt 
contacts to control line couplers began with 
the 32-point couplers for the Liverpool Street 

Southend stock of 1957. These are believed 
to be the first examples of their use for this 
purpose, for which they have the advantage 
over plug-and-socket connectors, particularly 
in multi-point designs, of easy insertion and 
withdrawal. 

Tubular heaters, situated under 
the passenger seats, are used for heat- 
ing the coaches. Thermostatic control is 
provided for the passengers, under the overall 
control of the guard. The heaters, each 
with a maximum rating of 625W at 265V, 
are supplied from the main transformer 
tertiary winding. 

Lighting is supplied at 110V d.c. from the 
battery charger unit. On the four-car units 
for the Bishop’s Stortford and Hertford 


electric 


Fig. 4—Equipment cases on motor coach (rectifier case in foreground) 
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East lines, incandescent lamps are used 
throughout, but on the three-car units for 
the Enfield and Chingford lines the pas- 
senger lighting is by means of fluorescent 
tubes fed by transistor inverters, each 
inverter supplying four 4ft 40W tubes 


Excavating the Cut-off Trench for a 
Reservoir Embankment 


A METHOD of excavating the cut-off trench of an 
earth dam using a cable-operated scraper bucket 
is being employed for the construction of the 
Staunton Harold reservoir near Melbourne, 
Derbyshire. The method is not new, but this 
application is claimed to be the first large-scale 
one in this country The dam is being built 
under the direction of the chief engineer of the 
River Dove Water Board, and when completed 
it will be 1600ft long with a maximum height 
of 80ft, and the reservoir will have a capacity of 
1400 million gallons. The main contractor ts 
Tarmac Civil Engineering, Ltd., but excavation 
of the cut-off trench has been sub-contracted to 
the Thyssen Shaft Sinking Company, Ltd. The 
special scraper equipment and “ slusher haulage,” 
as it is called, was supplied by Joy-Sullivan, Ltd 

The trench is being excavated through clay 
and soft sandstone, utilising the following 
sequence of operations : after site clearance a 
shaft is sunk, midway along the site of the trench, 
to a depth some 10ft in excess of the final trench 
depth. The width of the shaft, i.e. that dimension 
which is parallel to the length of the trench, 
depends (a) upon the spacing of the cross struts, 
assuming that this would be kept uniform with 
the rest of the trench, and (4) whether one 
slusher, or two slushers working in opposite 
directions, are employed 

At this site, where began with 
only one slusher, a shaft with a plan of 6ft by 
16ft was required, the horizontal spacing of 
the 12in by 12in cross struts being 7ft 6in between 
centres, and the vertical spacing 4ft 6in between 
centres. This allowed the N.221! slusher haulage 
to be anchored across two adjacent cross struts, 
leaving the other half of the shaft clear of 
obstruction for removal of spoil by a skip 
operated from a crane at surface level. If two 
slushers were used with the same timbering 
arrangement, the shaft would measure 6ft by 
23ft 6in, and the centre bay would be left clear 
for removal of spoil 

Using the projecting mounting frames 
which hinge downward to clear the timbering 
when raising or lowering the slusher haulage 
in the shaft—the N.221 is anchored across the 
uppermost timbers. The haulage has two drums, 
each driven through epicyclic gearing from a 
turbine air motor developing 23 h.p. at 70 
lb per square inch. A haulage wire is taken 
from one drum direct to the scraper buck- 
et and the return wire from the second 
drum, to a return sheave, and thence back 
to the scraper The bucket has a width of 
4ft 6in, and has adjustable side-teeth 

Scraping operations are straightforward. The 
scraper bucket is hauled back to the return 
sheave when the power haulage is reversed and 
the scraper drawn towards the slusher position, 
cutting its own clearance. Spoil removed by the 
scraper falls into the shaft below the slusher and 
is directed by a chute into the rear half of the 
shaft where the skip is ready to receive it. The 
work must be stopped periodically (a) to timber 
the sides of the trench, and (4) to lower the 
slusher haulage to follow the level of the trench 
floor. In this case lowering and timbering is 
carried out for every 6ft excavated, and the 
sides of the trench are trimmed with pneumatic 
spades to the maximum width of 6ft prior to 
timbering. 

The labour force consists of a team of three 
men operating each slusher, a crane driver on 
spoil removal, and four men engaged in side 
trimming and timbering. Output from both 
slushers, inclusive of halts for trimming, tim- 
bering and lowering the haulage, is approximately 
190 cubic yards per twelve hour shift. The 
length of scrape is 95ft. On completion of each 
section to the final depth the slusher is brought 
out and the haulage mounted across the upper- 
most trench timbers nearest the next section, 
to repeat the cycle. 


operations 
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Letter to the Editor 


GERMANIUM AND SILICON 
POWER RECTIFIERS. 


Sir,_Dr. Read's article of September 30 
on this subject is a timely summary, but the 
conclusions attach too little importance to 
the use of high-voltage silicon rectifier cells. 

The logical, and cheapest, mounting of a 
semi-conductor rectifier cell is on a busbar 
acting as support, heat sink and electrical 
connection with one cell in series per rectifier 
arm. High-voltage cells make this simple, 
cheap mounting possible over a wide range 
of output voltages. The use of two cell 
types with different base polarities simplifies 
the construction of equipments for some 
connections and is often helpful, although 
not essential. The mounting, fusing, cooling 
and insulating of cells usually costs much 
more than the cell itself so that any reduction 
in number of cells reduces both cost and 
size of the equipment. 

Industrial equipments using high-voltage 
cells, constructed as described with one cell 
per arm in series, are already so small that 
the rectifier cubicle is often made as a 
weatherproof extension of the transformer 
tank, or enclosure, and the whole equipment 
mounted out-of-doors. The permissible 
temperature of the silicon cell enables it to 
be mounted in the same enclosure as a class 
“B™ or class ““H” transformer or in the 
oil of a normal class “A” transformer. In 
some cases even the circuit breaker can be 
accommodated on the transformer, in a 
suitable enclosure, and the substation build- 
ing is no longer required. This construction 
is applicable to the whole of the industrial 
voltage range. In the commonest industrial 
range (200V to 450V) the silicon equipment 
is shown by Dr. Read, Fig. 8, to be even more 
efficient than the germanium. Extension of 
these methods of construction is likely to 
make completely outdoor equipment the 
future choice for even large electrochemical 
and d.c. traction substations, with the virtual 
elimination of the large indoor “ conversion 
station ” in its present form. 

For water-cooled equipment these princti- 
ples lead to the simple water-cooled busbar 
design with clamped cells and a minimum 
of water connections. A germanium design 
with several cells in series per string logically 
requires one cooling chamber per cell or 
alternatively cooling fins and an air/water 
heat exchanger system ; both involving extra 
complications. The high-voltage silicon cell 
gives an equipment technically preferable in 
nearly every way. The small efficiency 
advantage of the germanium equipment for 
certain voltages is seldom enough to counter- 
balance the cost saving which results from 


reduction in size or elimination of the 
converter substation buildings. 
In conclusion, germanium equipment 


appears to have no advantages in the indus- 
trial voltage range of 200V to 450V. For 
the higher voltages the slight efficiency 
advantage of germanium appears too small 


to outweigh the advantage to be gained in 
the future by eliminating the substation 
buildings or drastically reducing their size. 
Only below 100\ for electroplating, 
pickling, cleaning and anodising does ger- 
manium appear to have any permanent 
advantage. 


d.c. 


D. B. CorByn, 
B.Sc. (Eng.), M.1.E.E. 
October 6, 1960, 
Newport, Shropshire. 


Book Reviews 


Principles of Guided Missile Designs— 
Systems Preliminary Design. By J. J. 
JerGerR. D. Van Nostrand Company, 
Ltd., 358, Kensington High Street, London, 
W.14. Price 110s. 

VAN NOSTRAND has been publishing a number 

of volumes in a Guided Missile series. The 

majority are intended to cover relatively 
restricted fields which will give fairly detailed 
specialist studies of such aspects of missiles 
as guidance, aerodynamics, armament and 
so on. However, to design a successful 
missile it is necessary for someone to have 
an adequate understanding of all these features 
so that they may be co-ordinated and com- 
bined in an optimum manner. This man, who 
was unheard of fifteen years ago, has grad- 
ually evolved with missile development into 
the present-day systems engineer. He is the 


equivalent in many respects of a project chief 


engineer. In both cases there are wider 
responsibilities than the specialist carries and 
greater experience is required to provide the 
proper background. Nevertheless, it is 


possible to define the problems and duties of 


a systems engineer more specifically than those 
of a chief engineer and hence a textbook 
devoted to the subject is possible. 

The present volume aims at assessing and 
relating the various missile design criteria so 
that a broad understanding of the overall 
result can be obtained. In this it has been 
extremely successful and there is no doubt 
that almost all technical workers in the field 


and many others can find a great deal of 


useful information in it. It contains ten 
chapters, the first two being devoted to general 


considerations, seven to various aspects of 


design, and a final one on design procedure 
for the overall system. 

Newcomers to the guided missile field will 
find the general considerations very useful 
in defining the various types of missile, 
guidance systems, warning systems, opera- 
tional requirements and so on. These are all 
explained briefly and clearly and in many 
instances the main associated points are 
listed and discussed. From these the author 
immediately proceeds to a chapter devoted 
solely to reliability. At first sight this seems 
misplaced but, in fact, its importance in a 
weapon system is paramount and early 
emphasis is completely justified. Treatment 
of this subject has often been confused, in 
the past, by mathematical camouflage so that 
the average reader remains completely ig- 
norant. This is not the case here, where the 
subject is illustrated with many relevant 
numerical examples and leads gently through 
probability distribution to the statistical 
analysis of trials. 

The main approach to design considerations 


follows and is an interesting change from the 
relatively rigid treatment given in most 
textbooks. It emphasises the outlook which 
the systems engineer must cultivate so that, 
instead of indulging in theoretical refinements 
or complex analysis, he is urged to approxi- 
mate and assess the limitations introduced 
This is illustrated in the chapter on guidance 
and control which effectively covers the 
problems from component characteristics to 
servo-mechanism analysis, noise and non- 
linearities. The following chapters discuss 
the kinematics of command guidance, homing 
missiles, and beam riders. These each follow 
the same pattern, taking the reader through 
the principles involved, the flight paths, 
errors, practical features and _ illustrative 
problems. In all cases it is possible for the 
novice to follow the argument without 
difficulty and at the end to have a compre- 
hensive understanding. This equally applies 
to chapters on heat transfer and structures 
and the final one which illustrates the various 
procedures discussed earlier by presenting a 
preliminary design of surface-to-air missile. 
Although the conditions laid down in this 
example are, of necessity, a little artificial, 
the care and detail bestowed upon it more 
than compensates and ensures that the reader 
has help on every feature. 

Altogether this book is a worthy addition 
to the guided missile series. It can be read 
by all who are interested in the subject with 
the confidence that its text is never obscure 
and is, at all times, valuable. 


Caractéristiques des Aciers. Résultats des 
Essais Systématiques Effectués par L’Etab- 
lissement Aeronautique de Toulouse. Pub- 
lications Scientifiques et Techniques du 
Ministére de Il’Air. No. B.S.T. 122 
Service de Documentation et d'Information 
Technique de |’Aéronautique, Magasin 
C.T.O., 2, Avenue de la Porte-d'Issy, 
Paris (15e). Price Fr.1436. 

EXTENSIVE tests have been carried out by the 

Toulouse Aeronautical Research Establish- 

ment regarding the behaviour of steels to the 

French specification “ AIR 9160.” These 

tests are reviewed in the present volume 

and their results are reported. The kinds of 

Steel vary from plain carbon steel to low- 

alioy and high-alloy steels, and include low- 

alloy nickel steels. 


Books Received 


Engineering Mathematics By J. Blakey and 
M. Hutton. Blackie and Sons, Ltd., 17, Stanhope 
Street, Glasgow, C.4. Price 40s 

British and Foreign Specifications for Steel Castings. 
Part I. British Steel Castings Research Association. 
East Bank Road, Sheffield, 2. Price 40s 


Theory of A.C. Circuits By Sylvan 
James L. Potter Macmillan and Co., 
Martin's Street, London, W.C.2. Price 35s 


Fich and 
Ltd., St 


Analysis of Deformation. Volume 4 
Vibrations. By Keith Swainger 


Waves and 
Chapman and 
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Protection of Gas Plant and 
Equipment from Corrosion 


ORROSION is now a very costly nuisance 

in the Gas Industry and it might remain 
so for a long time. The corrosion accelerating 
effects of thermal shock, sulphur acids and 
condensation of moisture always threaten to 
ruin the apparatus and pipelines of the gas 
makers, and the appliances of the many users 
of the gas. The subject of “ The protection 
of gas plant and equipment from corrosion ” 
was therefore chosen for the most recent of 
the valuable series of symposia which the 
Corrosion Group of the Society of Chemical 
Industry has organised sinces1951. In Tut 
ENGINEER, December 11, 1959, a report was 
given, on pages 784-85, of its joint symposium 
on “Corrosion problems of the Petroleum 
Industry,” and before that it had held a 
series of eight other similar symposia, most 
of which were held in London. 

It was joined in this latest symposium by 
the Birmingham and Midland Section of the 
Society of Chemical Industry, the Institution 
of Gas Engineers, and the College of Ad- 
vanced Technology, Gosta Green, Birming- 
ham, 4, where the meetings were held on 
September 22 and 23, 1960. The organising 
committee for this two day symposium 
balanced ‘the programme of eight papers 
skilfully, and the authors all rose to the 
opportunities offered, presenting papers 
which will make the printed report of the 
papers and discussion of real value to gas 
engineers and corrosionists, when it is 
published by the S.C.1. in the course of a few 
months. This new college on which the 
builders are still at work made all welcome ; 
the hall was comfortably filled with nearly 
200 participants, the amplifiers and lantern 
functioned properly, and the mid-session 
coffee and tea break lounge was convenient 
for informal discussions. 

The first session was under the chairman- 
ship of Mr. H. S. Cheetham, M.I.Mech.E., 
President of the Institution of Gas Engineers, 
and it commenced with an address by Dr. 
P. F. R. Venables, Principal of the College 
of Advanced Technology, Birmingham, who 
weicomed the participants, and stressed the 
importance of the subject of corrosion. 

Then followed the first of the eight papers, 
all of which were available to those present 
in the form of preprints ; it was by Dr. 
lr. P. Hoar, Lecturer in Metallurgy, Univer- 
sity of Cambridge, on “ Fundamentals of 
Corrosion and Prevention” and he pre- 
sented it in a lively and lucid manner. He 
described the types of anode and cathode 
reactions which are commonly found in 
corrosion of metals in contact with watery 
liquids, ‘and also discussed the combination 
of anode and cathode reactions in both 
corroding and passivating systems. 

From the metal user’s point of view it is 
the rate of the corrosion which is significant 
and the corrosion rate increases or decreases 
in Dr. Hoar’s classification, thus : 

(1) Anodic attack and cathodic protection. 


(2) Anodic passivation or protection and 
cathodic activation. 

(3) Anodic inhibition and stimulation. 

(4) Cathodic inhibition and stimulation. 

(5) Resistance inhibition. 

Many of those present clearly welcomed this 
brief introduction to electrochemical corro- 
sion theory and recognised how important 
it is that we make more use of electro- 
chemical and other theoretical principles in 
considering how corrosion occurs in practice 
and how it may be prevented. Dr. Hoar 
drove this point home by instancing a case 
where, through misunderstanding the func- 
tions of anodic and cathodic 
protection, one user of stainless steel had 
unintentionally accelerated its destructive 
corrosion. The paper was planned as a 
stimulus to wider reading about corrosion 
science and therefore appropriately included 
a short bibliography, thirty-eight references 
and typical polarisation diagrams. 

The second paper was by A. T. S. Rudram, 
of the Paint Research Station, Waldegrave 
Road, Teddington, Middlesex, on _ the 
“* Organic Protective Coatings.” The paint 
technologist is seldom permitted to have a 
single-minded approach to the maximum 
reduction of the risk of corrosion. Generally 
he must satisfy at the same time demands 
for decoration, identification, reduction in 
fire hazard, heat resistance, high reflectivity, 
and so on. The author envied the metal 
sprayers who appeared to have won the 
willing co-operation of engineers in properly 
grit-blasting the mill scale or rust coated 
surfaces of steel before spraying it with 
metal ; whereas paints were all too often 
wasted by applying them to inadequately 
prepared surfaces. He thought that the 
recently introduced coal tar/epoxy systems 
would play a major part in the protective 
painting of structural steelwork. On a 
blast-cleaned steel these systems in thick 
films, each application being about 5 mils, 
have shown themselves to possess excellent 
durability and good resistance to industrial 
atmospheres. 

In the discussion Mr. N. A. Bennett 
referred to a bridge, under construction and 
not yet in use, in the design of which the 
engineers had permitted flat surfaces on 
which rain water would inevitably lodge 
instead of running off. Mr. E. D. Dolan, 
of the British Petroleum Company, Ltd., 
Engineering Department, had a _ happier 
contribution to make because he was able to 
say that through their engineers having 
co-operated with their corrosionists they had 
altered a back-to-back “ U "’-shaped girder 
to a box-shaped design. In the former it 
would have been impossible to prevent 
corrosion between the back-to-back joint in 
maintenance repainting operations. 

For the second session the chair was taken 
by Mr. L. Kenworthy, F.R.I.C., F.1.M., 
who is the present Chairman of the Corrosion 


methods of 


Group of the Society of Chemical Industry. 
Two papers were presented the first being 
on “The Protection of Structural Steel 
against Corrosion ’”’ by Dr. J. C. Hudson, 
now retiring from being the head of the 
Corrosion Section of the British Iron and 
Steel Research Association, 140, Battersea 
Park Road, London, S.W.11. This paper 
and the one he has prepared to be read at 
the Institution of Civil Engineers in January, 
1961, summarise the work of many research 


committees and laboratory and test site 
investigations, undertaken since he was 
appointed to be “Investigator” to the 


Corrosion Committee, which was set up 
by the Iron and Steel Institute in 1928. 

Recently he calculated that the cost of 
protective processes applied to steel in the 
United Kingdom during the year 1957 was 
roughly £200,000,000 ; half of that being 
on painting and a fifth on galvanising. To 
that great expenditure one should add the 
costs of many losses in production, and of 
other increases in costs due to corrosion. 

Removing millscale by blasting or pickling 
was shown, by his very long-term tests on 
exposure racks at Sheffield, to result in as 
much as a five-fold increase in the life of 
painting schemes. Thus the average duration 
of protection, in years, was for weathered 
steel 2-3, for pickled steel 9-6, and for 
sandblasted steel 10-3 ; in some cases the 
pickled, and the sandblasted steel specimens 
had not failed when he concluded the tests. 

The next paper was presented by Mr. 
H. H. Collins, of the British Cast Iron 
Research Association, on the subject of 
“Cast Iron and Corrosion in the Gas 
Industry.” Because of its relative cheapness, 
castability, rigidity, and useful measure of 
resistance to high temperature oxidation, 
cast iron has been much used by the Gas 
Industry. 

Although not intrinsically a corrosion 
resistant alloy it has such resistance to soil 
corrosion, alkalis, and many salt solutions 
that its history of service in the gas industry 
is surprisingly free from failures due to 
corrosion. 

With aid of excellent slides he illustrated 
the metallography of grey and white, flake 
and nodular, plain and alloyed cast irons ; 
he also described the effects of composition 
and of environment on the corrosion rates, 
the growth of cast iron when it is used above 
450 deg. Cent. and the graphitic corrosion 
of cast iron. Probably the greatest value of 
this paper will be that it draws the attention 
of those who are not metallurgists to the 
great fund of experience and unbiassed 
advice, now available to all engineers in the 
B.C.1.R.A. 

the importance of the subjects under 
discussion was underlined by the fact that on 
the second day both the morning and after- 
noon sessions were presided over by well 
known chairmen of Gas Boards. 

With Mr. R. S. Johnson, Chairman of the 
East Midlands Gas Board presiding, Mr. 
K. A. Spencer presented his paper on the 
“Principles and Applications of Cathodic 
Protection." He is something of a pioneer 
in the practical application of this method 
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of preventing corrosion, which has called 
him to travel the world over to advise on its 
installation. 

When the Corrosion Group of the S.C.I. 
was formed a decade ago there were but few 
cathodic protection installations in the United 
Kingdom ; now there are some 1000-2000, 
from single anodes to large power impressed 
schemes operating on _ pipelines, cables, 
jetties, sheet piling, tank bottoms, gas 
holders, condensers and many other struc- 
tures. 

The economics of cathodic protection were 
sometimes striking. For example a 10in 
diameter welded steel pipe in a rural area 
might cost £10,000 per mile : say 43 per cent 
bare pipe at site, 44 per cent installing 
pipeline, 10 per cent coating the pipeline, 
and only 3 per cent cathodic protection 
installation. The annual power bill to 
provide the protective 1 amp. per mile, 
would be less than £5 per mile, which would 
be negligible as a maintenance or insurance 
charge. 

There followed a paper by three authors 
all of whom have had practical experience 
of the problems encountered by the North 
Thames Gas Board, which spends about 
£1,000,000 a year replacing gas pipes. They 
were A. D. L. Copp, W. J. Gooderham, and 
E. Manners and their paper was entitled 
“Protection of Gas Service Pipes and 
Fittings.” Mr. Copp thought that the old 
idea of allowing a margin in thickness, to 
give an allowance for corrosion, was now 
ridiculous. Doing away with screw threading 
was securing a very great economy and the 
improvement in the pipe coatings was 
outstanding. 

By means of slides Mr. Gooderham showed 
the procedure, developed in conjunction with 
the Wellington Tube Works, by which the 
mild steel pipes were coated with bitumen, 
glass tissue and P.V.C. sheet, after first being 
pickled and coated with red lead on the 
inside. This is indeed a spectacular improve- 
ment in gas pipe coatings and the discipline 
of handling them. 

The extensive use of electrically operated 
“holiday ’’ detectors had been introduced 
and had proved remarkably effective. In one 
case reported only six holidays, i.e. gaps in 
the coating, had been found in 25,000ft of 
coated pipes, and these were due to mechani- 
cal damage and easily repairable. The old 
petroleum jelly bandage is still preferred by 
some to the P.V.C. as it is easier to smooth 
down. It should be borne in mind that the 
cost of providing a new house with gas 
service pipes may be £50 and since even 
P.V.C. is not imune to bacterial and fungal 
attack and sulphate-reducing bacteria may 
cause corrosion, there is need for a nation- 
wide soil survey service. 

G. Le B. Diamond Esq., C.B.E., 
M.I.Mech.E., Chairman of the West Mid- 
lands Gas Board, presided for the final 
session and an excellent paper on “ Corro- 
sion and the Gas Consumer ” was presented 
by F. C. Moody. He and his co-author 
C. H. Parkis, both of the Gas Council, 
London Research Station, Watson House, 
covered the wide field in a systematic manner. 

First they dealt with corrosion due to 
sulphur oxides in gas combustion products, 


then with corrosion due to water, and 
finally with other corrosion problems. For 
engineers in the gas industry this well 


documented paper should be most valuable. 
In general the authors would have us con- 
clude that corrosion problems do not 
seriously affect the average gas consumer. 
In this they may be over optimistic. The 
obvious solution to the sulphur corrosion 
problem is removal of the sulphur; as 


recently discussed by the Institution of Gas 
Engineers. Sulphur removal is now governed 
by economic and practical considerations, 
for it is a technical possibility. Corrosion 
problems remain to be dealt with in instanta- 
neous water heaters, certain types of space 
heaters, and some flues. It is good to see 
from the authors’ acknowledgments that 
the staff at Watson House are collaborating 


with the corrosion’ section of the 
B.N.F.M.R.A. ; such co-operation may well 
accelerate the solution of some of these 


intractable corrosion problems, to the ad- 
vantage of all concerned. 

The final paper to this successful sympo- 
sium was by Mr. R. E. Mansford, of Metalli- 
sation, Ltd., Dudley, on “Sprayed Metal 
Coatings in the Gas Industry.”’ The principal 
field for metal spraying has always been the 
provision of metal coatings, ever since the 
process was introduced into Great Britain 
on a commercial scale in 1922. There is of 
course a large variety of specialised uses of 
metal spraying but wherever corrosion of 
steel was severe one may now find sprayed 
metal being used for protective coatings. 

These are applied by one or other of three 
different methods, the molten-metal, powder, 
and the wire spraying processes, so named 
according to the manner in which the metal 
to be deposited is fed to the spraying tools. 

The choice of coating for the bulk of work 
protected by metal spraying against corrosion 
at atmospheric temperatures lies between 
aluminium and zinc, although sprayed lead 
has also given good service as a coating 
for flue gas ducts and fans. 

Mr. Mansford recalled that tests carried 
out by the B.L.S.R.A. corrosion staff in the 
rural atmosphere of Llanwrtwyd Wells, in 
Wales, and in the industrial atmosphere of 
Sheffield, had shown that a zinc coating 
which would have a life of thirty years in the 
former had only given effective protection 
for seven to ten years in the latter. Under 
the same conditions of test aluminium 
coatings are lasting longer in Sheffield. 

The life of a coating may be extended by 
increasing its initial thickness or by slowing 
the rate of corrosion by a suitable over- 
painting. Work is still needed to find the 
best system, or combinations of paint on 
metal spraying, but the gritblast cleaning 
and metal spraying may be regarded as 
superior to any of the old traditional wire 
brushing and priming paint procedures. 

In the discussion Mr. W. E. Ballard, 
perhaps the only man who has been actively 
engaged in metal spraying ever since 1922, 
said that metal spraying was now in the 
position in which electric welding found 
itself twenty years ago. It suffers from being 
too easy to use in the hands of unskilled 
practitioners. It needs good workman- 
ship and adequate skilled inspection. Under 
those conditions engineers have faith in 
it as may be evidenced by the fact that 
80 per cent of the giant new Forth Bridge is 
being metal sprayed by hand and to a large 
extent by mechanised metal spraying 
machines developed in this country. 


Metallurgical Reviews 


The forty-second and forty-third reviews 
to be published by the Institute of Metals, 
in its valuable series of octavo volumes, 
maintain the high standard set by their 
predecessors. No. 42 “The Theory and 
Practice of Vacuum Melting,” by O. Winkler, 
of Balzers Aktiengesellschaft fiir Hochva- 
cuumtechnik und diinne Schichten, Balzers, 
Principality of Liechtenstein, gives a well 
documented account of the subject listing 
108 references in the text and three preli- 
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minary general literature references. It 
commences with a detailed discussion of the 
foundations of vacuum metallurgy and 
proceeds to the principles of vacuum tech- 
niques, the vacuum-induction-melting pro- 
cess, vacuum arc melting, vacuum melting in 
the electron-bombardment furnace and other 
vacuum-melting processes. This deserves 
recommendation as a well illustrated, scien- 
tific review of a subject which is now attract- 
ing the attention of all metallurgists. 

No. 43 “ Progress in Investment Casting ” 
by Rawson L. Wood, Chairman of the Board, 
Arwood Corporation, New York, is relatively 
short, but engineers will find it informative 
and indeed surprising in many respects. 
In the U.S.A. the first shell process was 
commercialised more than ten years ago ; 
as the so-called Mercast process, in which 
frozen mercury is the pattern material. The 
investment “ X " process was then developep 
in England and after that other shell methods 
have been developed under names such as 
Plyshell, Mono-Shell, Glascast, Alumina 
Shell, &c. For those desiring further details 
the author lists twenty-nine references. 

Details are given of the Mercast, the 
Investment * X,”’ and the Glascast processes ; 
they are compared, and their economics and 
probable futures discussed. Some of these 
processes are more suitable for small castings 
but using the frozen mercury pattern it has 
been stated that relatively large castings up 
to 60in long are possible. 

Although the original process made use 
of frozen mercury as the pattern material, 
wax patterns are now more common. The 
basic advantage of shell moulds over the 
standard monolithic type is their resistance 
to thermal shock. They have some disad- 
vantages compared to poured refractory 
moulds, being more fragile. At present it 
seems that poured refractory moulds are, 
from the economic point of view, to be 
preferred for small castings. 


Obituary 


LORD VERULAM 


JAMES BRABAZON GriMSTON, fifth earl of 
Verulam, whose death occurred on October 
13, at the age of fifty, was a member of an 
old landed family, to whom several callings 
were open after leaving university. He chose 
to enter industry and to make his own way 
in this field, becoming in a short time a 
leading figure in non-ferrous metal manu- 
facturing. Lord Verulam was also keenly in- 
terested in social welfare, and it is in this 
connection, perhaps, that he will best be 
remembered. For five years before the out- 
break of war in 1939, he was closely asso- 
ciated with the work of the Subsistence Pro- 
duction Society of the Eastern Valleys of 
Monmouthshire, which, financially supported 
by the Government and by Lord Nuffield, 
made great efforts to deal with the wide- 
spread unemployment in the area. It en- 
abled 500 of the older unemployed men of 
the district to produce essential goods and to 
own the means of production themselves. 
This experiment was one of the most success- 
ful of all those embarked upon at the time, 
and did much to alleviate the distress caused 
by prolonged industrial depression. 

In addition to his interest in sociological 
matters, Lord Verulam was actively connec- 
ted with management affairs, being, for some 
years, chairman of the British Institute of 
Management and the Institute of Industrial 
Administration. More recently, he took an 
interest in the plastics industry, and early in 
1960 he delivered the eleventh annual lecture 
of the Plastics Institute. 
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Motor Show, 1960 


No. I 


The forty-fifth International Motor Exhibition was opened at Earls Court last 


Wednesday ; 


it continues open daily (except Sunday) until tomorrow 


week. 


Below we commence our account of the exhibition by describing the very few 


nev 


HE International Motor Exhibition held 

annually by the Society of Motor Manu- 
facturers and Traders, Ltd., includes 
this year few new or even redesigned 
cars. One there is, however, from a manu- 
facturer that has not been represented for 
some years, namely Lea-Francis Cars, Ltd. 
The new “ Leaf-Lynx” is an occasional 
four-seater roadster, powered by a Ford 
“ Zephyr *’ Mk. II engine, with three S.l 
carburetters, giving 102 b.h.p. at 4500 r.p.m.; 
this tuning has involved the employment of 
tuned induction pipes, and the resulting 
deterioration in working speed range has 
necessitated not only a four-speed Moss 
gearbox, of mixed synchromesh and sliding 
gear construction, but also a _ Laycock 
de Normanville overdrive, while the final 
drive has dropped to 4-1. The chassis is a 
ladder with two large tubes as longerons, 
and is underslung below the rear axle on 
two very long springs with reverse camber 


which also locate the axle. The front 
suspension is by double wishbones, the 
lower being supported by torsion bars 


extending back along the chassis, and the 
steering and suspension pivots are quite 
separate ; lubrication is by grease gun 
Short steering arms project forward within the 
wheels and are linked to a rack and pinion 
in front of the engine, driven from the steer- 
ing wheel by a shaft with two universal 
joints. Dunlop disc brakes are used. One 
of the distinctive features of the car, as shown 
by our illustration, is a circular air intake, 
which is ducted to a rectangular radiator ; 
the fan is not in the circular section but in 
the bonnet in front of the engine. This 
is one of the minority of vehicles for which 
performance figures are catalogued ; it has 
a petrol utilisation of 22 m.p.g. and will 
exceed 100 m.p.h. 

Yet another recent addition to the long 
cavalcade of Ford-engined specialist con- 





cars. 


structions 1s the Berkeley “ Bandit,” which 
incorporates the 105 E power unit. A cast 
iron engine is obviously not adaptable to a 
light front wheel drive car, and so the 
“ Anglia” rear axle has been heavily modi- 
fied to match the Berkeley swing-axle rear 
suspension geometry. Univeral joints requrr- 
ing no lubrication are incorporated in the 


The Berkeley ** Bandit ”’ 
is an example of a plastic 
bodied sports car based on 
Ford working parts, but 
with the brakes 
changed to discs 


front 


half shafts at the inboard ends, and the two 
arms of the wishbone forming the swing 
axle are pivoted on a line passing through 
the universal joint; provided no inaccu- 
racies appear, this should result in the joints 
carrying nothing but torque. The front 
suspension is largely of *“* Anglia ”’ origin but 
the distinctive combined drag linkage and 
torsion bar of the Macpherson suspension 


The Lea-Francis ** Lynx ’’ 2/4 seater roadster 
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is replaced by two separate links. At the 
front the small Ford drum brakes are 
replaced by discs. 

As our illustration shows, the body has 
the now-familiar appearance of a glass-fibre 
Ford special, but whereas on the front- 
wheel-drive cars the load-bearing structure 
was of plastic reinforced by light alloy, the 
severe stress Cases set up by the heavy engine, 
the isolated final drive, and driving the rear 
wheels have necessitated a welded sheet 
steel structure which is stiffened by mould- 
ings, including a propeller shaft tunnel. 

Although production vehicles have not yet 
been tested, the manufacturers expect this 
open car to have a better rather than a 
worse performance than the standard saloon. 
The 105 E engine is also now specified for 
the Fairthorpe “* Electron Minor ”’ sports car 
and its saloon equivalent, the “ Electrina” 





these cars use “ Herald suspensions in 
which the universal joints and half shafts are 
integral constituents of the suspension. These 
latter cars, it will be recalled, are available in 
the form of kits for assembly by the operator. 

Another car to have an alternative engine 
offered is the Standard “ Vanguard,” which 
is now available with a six-cylinder engine of 
1998 c.c. The new engine is intermediate in 
power between the four-cylinder ** Standard ” 
and “ Triumph” engines, respectively 68 
b.h.p. from 2088 c.c. and 100 b.h.p. from 
1991 c.c., developing as it does 85 b.h.p. 
(gross) at 4500 r.p.m [he remarkable 
feature of it, however, is that it rejects the 
“Vanguard” (and “ Ensign”) character- 
istic of using wet liners. This is because it 
is based on the “ Ten” engine—it retains 
the 76mm stroke, although its crankshaft is 
produced on different plant—and it is 
expected that, if modern detergent or even 
mixed-viscosity oils are used, the engine 
life will not be conspicuously inferior. The 
bore has increased from 63mm to 74-7mm, 
so that the under-square proportions of the 
remaining engines are perpetuated. The 
increased cylinder centre distance has allowed 
separate inlet ports throughout ; the twin 
carburetter is an example of the new Solex 
semi-downdraught design, which is claimed 
to be the first carburetter of such inclination 
to have the choke and float chamber integral, 
although on barrel-throttle carburetters this 
construction has long been accepted. The 
six-cylinder engine fitted into the rather short 
car without difficulty, and the transmission 
is unaltered, the peak power speed having 
also increased (from 4200 r.p.m.). 
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(Above) Installation of Bosch air suspension in 


(Right) 
bellows and ballast tank are compact. 
attached to the drop arm 


An exhibit of particular significance 1s the 
six-cylinder 2-3 litre Borgward with Bosch 
air suspension ; 
a European car with a constant rate suspen- 


sion, and in fact many of the cars sold in the 


United States with air suspension have 
had steel springs with air bellows 
affording self-levelling. Air suspension has 


particular advantages for the Borgward car, 
which is front-engined rear-drive and there- 
fore inherently a difficult suspension design 
case, particularly in the long wheelbase form 
in which the change in load on the rear 
wheels is accentuated. Continental practice 
proscribes the use of exposed universal joints 
in suspensions and hence a certain measure 
of swing axle geometry is accepted, and this 
means that the wheel attitude and hence the 





1960 


six-cylinder Borgward 


Ihe Borgward air suspension runs at high pressures and the 
Notice the telescopic damper 


this is the first example of 


characteristics will change with 
powered suspension is em- 
ployed The Borgward sets the 
wheels with a small positive (unstable) 
camber, thereby counteracting the tendency 
for a front-engined car to be excessively 
stable, and goes on to exploit further the 
potentialities of fluid suspension by connect- 
ing together the two rear springs so that, in 
the steady state, weight transfer from one 
wheel to the other is purely that due to the 
height (c. wheel radius) of the roll centre 
Such a reduction in weight transfer is very 
generally sought in the front-engined car 
to prevent the inside wheel being deprived 
of adhesion by the engine torque ; it also 
reduces the slip angle, and adds strength to 
the “* warning ” given when the most heavily 


handling 
load unless a 
design 
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cambered (inner) wheel reaches its maximum 
side force. In transient changes of accelera- 
tion, in which case there will be insufficient 
time for transfer of air to reduce the roll 
stiffness, it would appear that the effect will 
be to improve the manoeuvrability, since the 
weight transfer will be increased on entering 
a turn and diminished, giving a_ higher 
maximum side force, on straightening out 
Because of this strong damping in roll, no 
delay is incorporated in the response of the 
control valve. 

A three-speed version of the “ Hydra- 
matic *’ transmission, already well known in 
four-speed and eight-speed versions but 
hitherto confined to Rolls-Royce and Arm- 
strong-Siddeley cars in this country, is now 
available on Vauxhall six-cylinder cars. The 






































Three-speed ‘‘ Hydramatic ’’ gearbox 
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new gearbox was developed by the Detroit 
Transmission Division of General Motors 
for cars of the class designated “* compact,” 
in which the highest performance is not 
sought and a three-speed transmission is 
adequate. Like its four-speed forebears, 
it retains a pair of epicyclic clusters, but 
both of them are connected solidly to the 
output and their reductions cannot be com- 
pounded in series. Our drawing shows these 
two clusters, of which that nearer the engine 
will be termed the front and that nearer the 
output the rear; the two planet carriers 
are connected directly to each other and, 
through pegs, to the output. 
the front cluster can be coupled to the engine 
by a three-plate clutch or to the casing by a 
cone clutch or, rather, brake. The sun wheel 
of the front cluster is coupled to the annulus 
of the rear, and the assembly can be stopped 
by a band brake. In place of the coupling 
of the familiar “‘ Hydramatic” there is a 
converter with a stall torque ratio of 1-3, 
known as an “ Accel-A-Rotor;”’ the turbine 
drives the sun wheel of the rear cluster and the 
“* stator” is mounted on the planet carrier, 
i.e. the output. For starting from rest, the 
band brake is engaged and the “ stator ” and 
turbine are therefore geared together ; the 
additional torque sustained by the turbine is, 
of course, supplied by the output (planet 
carrier) but, since the turbine runs faster than 
the * stator ’ with a ratio 3-03, a nett torque 
increase of 1-2 is observed ; this is a very 
significant improvement in efficiency com- 
pared to a pure coupling at high slips. When 
the vehicle speed rises and the converter 
passes the speed at which the torque on the 
“ stator”’ is zero, the power input to the 
stator will become positive, but of course 
three times as much power will be subtracted 
from the turbine ; 


the converter is so low, these losses are 
unimportant. 
In the condition discussed above, low 


gear, the annulus of the front cluster is rotat- 
ing forwards at a speed 1-58 that of the 
planet carrier, i.e. half that of the engine at 
low loads. To engage middle gear the 
multi-plate clutch is closed, bringing the 
annulus up to engine speed, the “ stator’, 


0-633 engine speed, and the 


, " < 3-03 
turbine up to 1-58 3-0: 


l 
up to 1-58 


1-92 engine 


speed ; the converter is therefore emptied, by 
the valve seen at the top of the pump, in 
middle gear. 

When, 


therefore, the band brake its 





The annulus of 


since the torque ratio of 


released, the rear annulus will accelerate 
forwards and the speed of the sun wheel 
and the turbine will fall. The forward 
motion of the rear annulus, which is the 
front sun, will increase the speed of the first 
planet carrier, and this is the top gear con- 
dition. It can be visualised that, under no 
load, both clusters will rotate at very close 
to engine speed, and the converter will run 
in the same way as a converter-coupling 
beyond the coupling point ; one-third of the 
torque will be transmitted by the converter. 
As the load is increased, however, the speed 
of the first sun/second annulus will be forced 
down and the turbine will gain, not lose, 
speed, so that in fact in top gear the con- 
verter is acting as a hydro-kinetic retarder 
and “slip” is negative. Clearly, this ten- 
dency for the sun-annulus member to lose 
speed under load means that, given a torque- 
sensing control, on-load changes between 
middle and top ratios could be perfect. 

The unusual arrangement of the converter 
in this transmission is shown to advantage 
when reverse gear is considered; both 
turbine and “ stator ”’ are then doing positive 
work. The condition for the “ stator” to 
run slowly in the opposite direction to the 
turbine is for the second annulus to run fast 
in the reverse direction, and is created by 
closing the cone clutch and stopping the 
first annulus. 

As well as the usual P, N, D, L, R selec- 
tions, S is provided to hold in middle 
(second) gear; neither L nor S becomes 
effective unless the speed is low enough for 
them to engage safely. The operation of 
the box is, of course, hydraulic ; our draw- 
ing shows the main oil pump in front of the 
converter. At the opposite end can be dis- 
tinguished the toothed wheel which is locked 
for P and driven from the planet carrier by 
pegs. This wheel cannot be disconnected from 
the planet carrier, and if the car is to be 
towed more than 50 miles the propeller 
shaft must be removed. 

( To be continued ) 


Recording and Invoice System 


DEVELOPMENTS in methods to maintain internal 
efficiency at a level to assimilate expanding 
business have been undergoing tests at the 
Royston storage and distribution installation of 
Shell-Mex and B.P., Ltd., which was described 
in our issue of April 29, 1960, One develop- 
ment is concerned with operations, and consists 
of a master panel, located in the office of the 
installation manager, designed to give the 
closest control of the quality and movement of 
products from the offloading from railcars into 


Central panel of input console 
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storage to the loading of road vehicles at the 
gantries. The panel which is arranged in the 
form of a flow diagram shows the temperature 
and the levels of products in the tanks and 
embodies push buttons to open or close inlet 
and outlet master valves controlling flow. 

A second experiment tried out at Royston 1s 
called ** Doris” and consists of a number of 
machines working in partnership in a direct- 
order-recording-and-invoicing-system. This has 
been devised to mechanise the clerical work at 
the depots, which was mainly manual and 
repetitive, and to provide error-free data in a 
form suitable for later machine processes to 
supply statistical information. It was decided 
that electro-mechanical rather than 
means should be adopted and the system was de- 
signed on this basis. The heart of the equipment 
is a seven-sided input console which has 3000 
buttons carrying the names of customers arranged 
in alphabetical order. On receipt of an order 
by telephone the operator presses that customer's 
particular button to set the system in motion 
Facing the operator is a central panel, illustrated 


electronic 


beluw, by means of which, by pressing the 
appropriate buttons, the basic information 
regarding a particular order is recorded as 


received over the telephone The quantity 
required is ordered by pressing the numeral 
buttons grouped in the section product quantity 
and the appropriate button in the product brands 
section is depressed as is that referring to the 
day of delivery. Other buttons are concerned 
with packing codes, and there is a button for 
special instructions, while a buzzer and an 
appropriate red light call attention to. the 
failure to record a particular item of informa- 
tion. When all particulars of the order have 
been recorded the transaction and end-of-order 
buttons are depressed. The former enables an 
order for several products to be recorded while the 
latter clears the console for the next order 
The information is perforated on paper tape 
which is read automatically, and the production 
of the issue document begins. The particulars 
of the current order as recorded on the input 
console have to be augmented by full information 
concerning the customer and the products and 
this is stored on reels of seven-channel strength- 
ened paper tape. When the input reader 
mechanism identifies the customer number the 
reels are rotated Meanwhile the seventh 
channel holes are scanned by a photo-electric 
cell until the customer information is reached 
and then the reels are stopped and the printing 
of the sales ticket commences. Similarly the 
product details are selected from the product 
store reel when the input reader mechanism 
identifies the product required. Some of the 
static customer information and terms of trade 
reels are shown in our illustration. Also printed 
on the sales ticket are product description and 
price and the value of the order calculated. The 
equipment makes a permanent record of orders 
for accountancy purposes and for statistical 
processes a summary is punched on tape. 


Static information reels 
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“Nuclear Clean” Workshop 
at Erith 


To provide * nuclear clean” 


conditions for the manufacture of all plant for the 


gas coolant circuit of a nuclear reactor, a special workshop has been established 


at the Erith Engineering Works of The General Electric 
* nuclear clean” workshop is to prevent equipment 


England. The object of this 


destined for the gas circuit from being exposed, during manufacture, to 
hy materials which would have an adverse effect on the operation 
we describe the workshop and its functions. 


tamination ~ 
of the reactor. 


Below 


TRICT manufacturing control is needed 

to exclude from the gas circuit of a 
graphite-moderated gas-cooled reactor, any 
materials that might adversely affect the 
performance of the reactor and might even 
prevent criticality from being reached. This 
requirement means that any equipment 
destined for use in the gas circuit must be 
subject to special handling conditions during 
all stages of manufacture as well as during 
installation on site. For the first part, 
covering manufacturing operations, special 
provisions have been built into a “ nuclear 
clean workshop at the Erith Engineering 
Works of The General Electric Company, 
Ltd., of England. 

Special control is exercised from the time 
the parent metal enters the works and is 
maintained on each component of the gas 
circuit throughout its manufacture, culminat- 
ing in a final operation of cleaning, preserving 
and packing in the “ nuclear clean“ work- 
shop, as described below. 

The unwanted materials can be grouped, 
roughly, under three headings : (1) neutron 
absorbers, (2) dusts capable of easily becom- 
ing highly radioactive, and (3) materials which 
have an adverse effect of a metallurgical or 
chemical nature. 

The presence in the reactor core of a 
greater quantity of neutron-absorbing 
material than the designed amount would 
impair the reactor efficiency, and in an 
extreme case could prevent its operation. 
The danger lies not only in materials trapped 
in the core components themselves, but in 
dust which may be carried into the core by the 
coolant gas. In general, boron, cadmium 


and cobalt must not be allowed to enter the 


— 
_ 





(Left) ‘* Nuclear clean" workshop, showing reception bay roof open and the crane in position to lift a component 
diffuser of a gas circulator for Hunterston nuclear power station 
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Company, 


con- 


gas circuit at all (unless included by the 
designer) since they have high neutron- 
absorption characteristics. This is also true, 
but to a lesser degree, of chromium, man- 
ganese, platinum, rhodium, tungsten and 
vanadium, although manganese in carbon 
steel is acceptable, since the quantity is 
usually insignificant. 

Generally most kinds of dust are capable 
of becoming radioactive and then settling 
in parts of the plant subject to normal 
maintenance procedure, such as the steam- 
raising units. Another danger is_ that 
radioactive dust can affect the operation of 
the burst cartridge detection equipment, by 
settling on or near the detectors and causing 
false operation of the system. 

For these and other reasons aluminium, 
copper, molybdenum nickel and selenium 
dusts, in addition to the dusts of the metals 
mentioned earlier, must be excluded from the 
gas circuit. The obvious course is to remove 


all dust, scale, swarf, &c., from all items 
scheduled for this part of the plant, and to 
avoid accidental contamination by dusts 
during all stages of manufacture before 
installation. This removal is one function of 
the “nuclear clean” workshop and the 


associated Process and Preservation Shop. 
Certain metals react chemically with the 
fuel-element cans, in some cases forming 
undesirable alloys with the metal of the can. 
The four most important to be excluded 
from a reactor core are mercury, tin, bismuth 
and lead. Alloys and compounds of these 


and other metals must also be treated with 
suspicion, and prevented from coming into 
contact with “ nuclear clean ”’ plant. 


In general, needing to be 


equipment 


(South of Scotland Electricity Board) in the paint bay of the “* 
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“nuclear clean "’ can be classified, roughly, 
into two categories. Broadly speaking, 
those items of plant which are close to the 
fuel elements form category |, and those 
further away from the core and which there- 
fore come in contact only with the coolant 
gas, form category 2. There is, of course 
overlapping between the two categories, but 
they provide the basis for a manufacturing 
procedure to be laid down for each item of 
plant requiring to be “ nuclear clean.”’ 

Plant in category | has to be treated 
carefully from the start of manufacture until 
it is finally installed on site. This require- 
ment involves the correct choice of tools when 
machining and preserving the component 
during its passage round the factory 

Treatment of plant in category 2 is not 
necessarily so critical in the early stages of 
manufacture : the “ nuclear clean’ process 
may start with the entry of the component 
into the Process and Preservation Shop. 

Typical items in category | are: fixed 
channel tubes ; stainless steel tubes in the 
control-rod standpipes ; garter restraints ; 
control rods, their mechanisms and motors ; 
channel-cooling circuits ; thermocouples and 
fixing clips ; television cameras ; and the 
charge machine. Other components can 


generally be considered to be in category 2 


but each component calls for individual 
assessment. 
* NUCLEAR CLEAN ” WoRKSHOP 
The “ nuclear clean’’ workshop is part of 


the existing Process and Preservation Shop, 
extensive modifications having been carried 
out to meet the new requirements. The major 
modifications included the partitioning of 
the building into two, thus separating the 
** nuclear clean *’ workshop from the Process 
and Preservation Shop; the fitting of a false 
ceiling; the building of a reception bay with 
a sliding roof; and the provision of a room 
to serve as a personnel entrance from the 
outside to the clean-conditions area. Fur- 
thermore, the assembly area, reception bay 
and room for personnel entrance had to be 
pressurised to prevent foreign matter from 
entering while any door is open. In addition 
the ceiling, dividing partition, reception bay 
and part of the walls had to be lined with 
suitable material; the granolithic floor had 
to be sealed; and the exposed areas of the 
walls coated with metal-free paint. The di- 





into the assembly area—(Right) Impeller and half a 
nuclear clean ’’ workshop 
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mensions of the “ nuclear clean ’’ workshop 
are 85ft 6in by 42ft 6in by 30ft high including 
the reception bay which is 25ft square by 
Lift 3in high. 

To enclose the roof space, prefabricated 
“ Girdalinc *’ timber beams, at 4ft centres, 
were used to bridge the 20ft span between 
trusses. Timber connectors between adja- 
cent beams formed a grid-like framework to 
which “ Laconite *’ (melamine-surfaced hard- 
board) was fixed to form the false ceiling. 
Similar construction was used for a 
framework upon which to fasten the 
** Laconite ’ boarding for the dividing par- 
tition, and the reception bay. The vertical 
asbestos cladding which formed the upper 
part of the original building was similarly 
faced. 

The floor of the original building had been 
heavily coated with a lead-based paint. It 
was necessary to remove this completely by 
means of pneumatic fettling tools, and then 
to seal the floor with “ Sealocrete * Special 
Sealer TP73C. 

The specification for the special paint used 
on the exposed steelwork and brickwork was 
rigorous, as indicated in the accompanying 
table. 


Paint Specification 


Aggregate of Aggregate of Aggregate of 


group | metals group 2 metals | group 3 metals 
Application per cent per cent per cent 
Primer Nil* 1-0 +0 
Undercoat and 
finishing Nil® 0-1 1-0 


Group | metals : Mercury, boron 

Group 2 metals : Borium, bismuth, cadmium, gallium, indium, 
ead, lithium, thallium, tin, zinc 

Group 3 metals Aluminium, antimony, 
opper, nickel, praseodymium, silver, strontium 

* Nil in the case of boron means not more than fifty parts per 


millon 

The reception bay, although part of the 
**nuclear clean’? workshop, is capable of 
being isolated from the assembly area to 
enable final cleaning and inspection to be 
carried out before items or materials pass into 
the assembly area. Entry to the reception bay 
from the outside is by means of a Potter Rax 
door 16ft wide by lO0ft 6in high. A second 
door is provided in the dividing partition 
which separates the reception bay from the 
Process and Preservation Shop. Thus items 
treated in this shop can pass directly into the 
reception bay. Interlocks are fitted between 
the three doors and the sliding roof to pre- 
vent more than one being open at a time. 
The purpose of the sliding roof on the re- 
ception bay is to enable large pieces of plant 
be lifted into and out of the bay as re- 
quired by the 10-ton overhead travelling 
crane (illustrated). A simple winch arrange- 
ment moves the roof, which is mounted on 
rollers, te give an opening 23ft by 16ft. 

In addition to the pressurising, which is 
achieved with dust-free temperature-con- 
trolled air, other special features in the 
“‘ nuclear clean” workshop include cleaning 
and filtered compressed air services located 
at strategic points; facilities for preservative 
spraying; and the adoption of suitable sur- 
faces on the interior of the building for easy 
cleaning. The plant necessary to provide 
these services has been located outside the 
workshop in a new annexe to the existing 
building. A small colossus-type crane to 
assist with assembly work, and fitters’ ben- 
ches of new clean wood are also provided in 
the workshop. 

Ventilation and Pressurising Plant.—This 
plant consists of an air filter system capable 
of handling 35,000 cubic feet per minute (in- 
cluding 5,000 cubic feet per minure for 
preservative spray extraction), and an air 
heater capable of raising the same quantity 
of air from 30 deg. Fah. to 70 deg. Fah. when 


calcium, cerium 


supplied with hot water at a mean tempera- 
ture of 170 deg. Fah. A three-way modulator 
valve to the air heater is controlled by a 
thermostat situated inside the duct in close 
proximity to the fan, and a room thermostat 
placed at a convenient point in the work- 
shop. The air heater is fed by a calorifier 
with an output of 2-5 million B.Th.U. per hour 
under normal operating conditions. The 
distribution of the air inside the assembly 
area is by four “ Deflecto ” grilles, each 60in 
by 36in, mounted in the gable end opposite 
the dividing partition. Two 24in by 10in 
in the personnel entry room provide the 
pressurised filtered air for this area, and two 
15in diameter ** Airmaster ~’ diffusers fitted 
above the Potter Rax door meet the needs 
of the reception bay. 

Vacuum Cleaning Plant. 
the vacuum cleaning plant is such that four 
operators can work simultaneously on the 
various cleaning duties at any of the seven 
points provided. Five of these points are 
located in the assembly area and two in the 
reception bay. The plant incorporates a 
horizontal, multi-stage turbo-exhauster driven 
by a 20 h.p. screen-protected three-phase 
squirrel-cage motor ; a dust separator; a 
textile filter having an external, hand- 
operated shaking mechanism; and a re- 
movable dustbin. 

Compressed Air System.—Compressed air 
at 100 Ib per square inch, is supplied to eight 
outlets from an existing source, the only 
modification required being the fitting of a 
ceramic filter in the incoming line. 
these outlets are located in one corner of the 
assembly area, which is set apart for the 
spraying of components. 


CLEANING AND PRESERVING PROCESSES 


The cleaning and preserving consists of 
removing scale, rust, dust and grease, coating _ 


with * Trilac ’’ and encasing the component 
in a polythene container. A bagged dessicant 
comprising activated alumina in pellet form, 
is placed inside the container before it is 
heat-sealed, the quantity being dependent on 
the estimated time of storage, since the 
polythene container is slightly permeable. 


The capacity of 


Four of 
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Except for the final vacuum cleaning and 
preservative spraying, all other cleaning 
processes are done in the Process and 
Preservation Shop adjoining the “ nuclear 
clean” workshop. Two different procedures 
are generally followed, depending on whether 
the item is a machine part or not. If it is not 
then, depending on its size, it is either shot- 
blasted or pickled in an inhibited 10 per cent 
solution of hydrochloric acid and then is 
immersed in phosphoric acid. Next the 
component is delivered to the “ nuclear 
clean’ workshop for any assembly work 
necessary and for spraying with “ Trilac.” 

For a machined or bright part, a trichlor- 
ethylene vapour bath is followed by a wash 
ina similar fluid, and a one-to-two minute dip 
in phosphoric acid. The component is then 
ready for final cleaning assembly, preserva- 
tion and packing. 

After being cleaned in the Process and 
Preservation Shop the component is brought 
into the reception bay of the “ nuclear 
clean * workshop, through the door between 
the two shops. It is then cleaned by any 
convenient means including vacuum cleaning, 
inspected and passed from the reception bay 
into the assembly area through either the 
door or the roof. If required it is then 
sprayed with “ Trilac” in the small area 
adjacent to the reception bay set aside for 
this operation, as illustrated. The preserved 
parts are then assembled if necessary, checked 
and packed in sealed polythene bags as 
explained earlier. When the plant is finally 
sealed in its bag it is taken out of the building 
through the reception bay and stored under 
cover until needed on site. 

[he main contractors who participated in 
the building and equipping of the workshop 
are as follows : Building, F. Ling and Co.., 
Ltd., Kent ; ventilation plant, J. Jeffreys and 
Co., Ltd., London ; vacuum cleaning plant, 
Sturtevant Engineering Company, Ltd.., 
London : paints, Atlas Preservative 
Company, Ltd., Kent; floor sealer, Sealo- 
crete Products, Ltd., Kent ; timber beams, 
Newsum Sons and Co., Ltd., Lincoln ; 
melamine-faced hardboard, Laconite, Ltd., 
Surrey. 


High Speed Wind Tunnels 


Two large blow-down wind tunnels were opened last Wednesday by the Minister 


of Aviation at the Warton aerodrome of English Electric 


Aviation, Ltd. One. 


of 4ft square section, is limited by liquefaction to M.4 but will run down to M.0-4, 
while the other. of \ft 6in section, has an air heater and will, when completed, have a 
range of M.1-5 to M.6-0. 


WO new wind tunnels have been added to 

the four (one low speed, two transonic, 
and one water) in existence at the Warton, 
Lancashire, airfield of English Electric 
Aviation, Ltd., a member company of British 
Aircraft Corporation. One is intended 
mainly for aircraft development ; it has a 
speed range from M.0-4 to 4-0 and a working 
section 4ft square. The other is described as 
a guided weapons tunnel; it will have a 
speed range of M.1-5 to 6-0, and a working 
section |8in square. 

The larger tunnel can exceed a Reynolds 
number of 5 « 10® on an 8in chord throughout 
the speed range, with running times ranging 
from twelve seconds at low Mach numbers to a 
maximum at Mach 3-4 of over forty seconds. 
The smaller tunnel is intended to simulate the 
full scale Reynolds number at 80,000ft or 
above on a I7in model of a SOft vehicle ; 
at Mach 2-8 an R, of 60 10° should be 
attainable on such a model. The running 


time will range from four minutes up to 
nine minutes at M.4-7 and 64 minutes at 
M.6. 

The two tunnels share a common air 
supply. Two three-stage reciprocating com- 
pressors deliver a total of 6 lb per second of 
air at 600 lb per square inch ; the air is not 
only intercooled but also aftercooled to 
70 deg. Fah., the power of the two 820 h.p. 
motors being dissipated from the cooling 
tower seen at the right in our illustration. 
A small alumina drier reduces the humidity 
to 3x10-* by mass, or 610° if one 
compressor only is used. The reservoir 
consists of four Whessoe pressure vessels of 
6ft id. and 90-5ft overall length, each 
containing an 8-ton stack of galvanised 18g. 
steel sheets, alternately flat and corrugated, 
that form a heat source (as opposed to a 
sink) to maintain the delivery temperature of 
the air, which would otherwise drop to 

125 deg. Cent. during delivery: as a 
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The supersonic tunnel site ; 


anti-clockwise, the cooling tower, the compressor and drier house, the storage vessels, the control and observation building, and the 


subsonic diffusers. The light-coloured building around the exhaust of the smaller tunnel houses the telescoping section 


result the drop in temperature during a run 
is only 25 deg. Cent. The remainder of the 
plant is separate for each of the tunnels, but 
as the tunnels are basically. similar—and 
conventional—our description will deal with 
both control valves together, both nozzles, 
and so on, the differences between the two 
being specified where necessary. 

Because of the very wide working speed 
range, the control of flow in the 4ft tunnel was 
expected to prove exacting, and English 
Electric undertook the design of the control 
system itself. The characteristics of the con- 
trol valve were the finishing rather than the 
starting point in the design of the system, and 
called for a two-stage device in which the 
first stage opened to an extent inversely 
proportional to the upstream pressure—the 
constant of proportionality being varied with 
the desired density—and the second stage 
responded to errors in the selected pressure 
drop along the tunnel. A feature to which 
particular attention is called is the ability to 
alter the stagnation pressure during a run 
for buffet or flutter tests or the measurement 
of dynamic derivatives—at this stage it 
appears that it will not be necessary to do this 
simply to protect the model, because the 
combination of a rapid start with a long nozzle 
has resulted in zero incidence lift coefficients 
at starting not exceeding unity. The valve 
to exploit this control system had to handle a 
mass flow of 3350 Ib per second and dissipate 
about 60,000 h.p., while responding to 
commands at up to 10 c/s ; in addition it 
closes the 600 Ib per square inch reservoir 
when shut. It was made by Johannes 
Erhard H. Waldenmaier, of Heidenheim, and 
is a sleeve valve of 3ft 6in bore weighing 
124 tons. Our illustration shows clearly its 
construction ; the first stage consists of a 
piston directly coupled to a hydraulic ram 
and varying the length of the ports in the 
sleeve, while the second consists of a ported 
cuff which rotates to vary the width of the 
ports. The piston was originally austenitic, 
but this gave rise to galling (a piston in a 
cylinder is unstable when gas is flowing 
through the radial clearance, the pressure 
being highest where the clearance is highest 
hence despite the piston-rod being guided, 
normal forces of the order of 100 tons were 
experienced). The piston has now been clad 


with bronze, and an oil mist is dispersed into 
the air in the reservoir—this mist, which 
remains in suspension until it contacts a solid 
body, has not been found to influence the 
results of the tunnel tests. This valve closes 
automatically when any dangerous pressure 
condition in the tunnel is detected, while in 
between runs the ram of the sliding member 
is held shut by reservoir pressure as a pre- 
caution against the loss of pressure from the 
normal hydraulic control system, which is 
energised by gas cylinders. 

The smaller tunnel has separate shut-off 
and control valves ; the system is that of the 


Compudyne Corporation and has _ been 
installed in several wind tunnels in the 
United States of America. The shut-off 


valve is an 18in butterfly valve in which the 
butterfly is an interference fit in the sealing 
ring, the latter being heated by embedded 
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electric elements to unseal it and the butterfly 
moved by a hydraulic ram. The regulating 
valve is a 10in Morgan Smith valve with a 
conical rotating plug which can be seated 
axially to afford a seal ; a hydraulic actuator 
controlled by a Moog valve will maintain the 
pressure drop through the tunnel within 

0-0025 of the desired valve. 

In the smaller tunnel alone there is a heater 
downstream of the control valve ; it consists 
of five stacks, each of over 3 tons of steel 
plates, with a 500k W electric element in each. 
[he heater units are mounted on wheels to 
reduce the time needed to remove them for 
maintenance. This heat source will keep the 
Stagnation temperature within -+-2 per cent 
of the mean temperature ; its design maxi- 
mum temperature of 225 deg. Cent. is needed 
at M.6, while total temperatures of i12 
deg. Cent. at M.S and 35 deg. Cent. 
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Two-stage control valve for M.0°4—4°0 tunnel 
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Nozzle and working section of ©M.6 tunnel 


at M.4 are necessary to avoid liquefaction. 

Both tunnels have flexible-walled nozzles 
and working sections of the well-known 
Hall Engineering construction. Since there 
is ample time to adjust the nozzle between 
runs, the settings are made by screw jacks 
which are moved one at a time ; the principal 
jacks, those setting the throat size, have 
electric motors installed, while the secondary 
screws defining the contour of the divergence 
are set manually with the assistance, in the 
case of the larger tunnel, of a power nut- 
runner. Since the settings are not made at 
all points in unison, it is not possible, or at 
least safe, for the flexible wall to be anchored 
to the screw jacks, and, in fact, the walls 
normally stretch straight from the throat 
to the working section and are brought into 
contact with the screw by sets of hydraulic 
rams when the tunnel is to be used. On the 
larger tunnel the screw jacks and hydraulic 
rams are separate, but in the smaller special 
Electro-Hydraulic rams with adjustable trave 
stops are used. In both cases the accuracy 
ef profile is 0-002in. Curvature sensing 
devices protect the flexible walls against 
human errors in setting the co-ordinates. 
The flexible walls are sealed against the plane 
walls by inflating tubes recessed in their 
edges. For the larger tunnel, the range of 
movement at the throat is from 2-5in to the 
full 48in depth of the tunnel. 

The larger tunnel includes, downstream of 
the normal working section, a transonic 
working section with perforated walls of 
19 per cent porosity. Outside this section is 
an octagonal plenum chamber, and one side 
of it hinges upward for access to the working 
section. The perforations in the side walls 
are arranged to coincide to afford observation 
of model and flow, while for improved 
visibility “* Perspex "’ panels may be fitted. 

The models are mounted on stings carried 
by moving quadrants ; as our illustration 
shows, the larger tunnel can have a cranked 
sting to allow up to 5 deg. yaw to be applied 
without rolling the model. The sting joints 
in the larger tunnel are interchangeable 
with those of the Aircraft Research Associa- 
tion transonic tunnel (see page 479, May 11, 
1956) and the R.A.E. 8ft by 8ft tunnel 
(see page 21, July 5, 1957). The smaller 





tunnel has a sting adaptor to R.A.E. (Farn- 
borough) No. 19 tunnel design. This sting 
can have the slip ring unit for the strain gauge 
balance removed and a General Design 
Corporation “* Scanivalve’’ substituted, so 


that only one pressure lead need be lead off 


the cart. The larger cart can, as our illus- 
tration shows, be wnecled either up- or down- 
stream after insertion to place the model in 
either the supersonic or transonic section. 
The smaller cart is considerably more com- 
plex ; as our drawing shows, the incidence 
mechanism embraces the tunnel, the 


schlieren windows being within the quadrant 


Oct. 21, 1960 THE ENGINEER 


pivots, and the quadrant has to be discon- 
nected from this mechanism by hydraulic 
bolts before the cart, complete with a section 
of the tunnel walls, can be removed. 

Access to the interior of the M.6 tunnel in 
this way is achieved by telescoping the diffuser 
at the junction between adjustable and fixed 
portions. Both tunnels have adjustable 
supersonic diffusers and fixed circular super- 
sonic diffusers, but on the M.6 tunnel the 
adjustment can be altered while running. 

The instrumentation of the larger tunnel is 
a conventional digital system with all inputs 
from strain guages. The nine one-second 
chart recorders include digitisers, and the 
outputs of the latter (six balance measure- 
ments and three pressures) are transferred to 
punched cards up to 100 times per minute. 
For sampling of numerous pressures, up to 
three ** Scanivalves *’ are employed at forty- 
eight points per second each. The M.6 tunnel 
is intended to cover the much larger ranges of 
attitude that are attained by missiles and has 
a higher speed recording system. Eight 
quantities, including the balance measure- 
ments if being observed, are continuously 
presented by d.c. amplifiers. At intervals 
separated by one-eightieth second, sampling 
amplifiers store these eight values and present 
them in sequence to a Packard Bell 
“* Multiverter *’ which converts them from 
analogue to digital form and transfers them 
in binary code to a high-speed store (the 
output is, clearly, 640 numbers per second) of 
magnetic tape. Subsequently the tape record 
is transferred to punched cards, which, with 
those from the other tunnel, are processed by 
a “ Deuce” computer. To give the staff 
immediate indication of what is happening, 
there is also a pure analogue system recording 
twelve channels on sensitised paper. Both 
tunnels have schlieren systems ; that for the 
M.6 tunnel has three positions along the axis 
of the section, and will move from one to the 
next under automatic control in five seconds. 

The supersonic tunnel facility has cost 
£750,000 ; the large tunnel has run and has 





The transonic working section ; notice the ‘‘ Perspex ’’ panel in the farther perforated wall. The cart has 

been drawn downstream to bring the model ** Lightning *’ into the transonic section. The hydraulic jacks 

that load the nozzle wall are conspicuous ; at the top of the divergence an operator is adjusting the 
screwjack settings 
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demonstrated satisfactory control at the very 
low pressures used at the minimum running 
speeds. The tunnels will be used in the 
development of such projects as the TSR-2 
and the “* Blue Water ” tactual bombardment 
missile ; a photograph of a model of the 
latter showed a slender vehicle with a long 
ogive nose, a distinct boat-tail, four large 
chamfered fins at the tail in the traditional 


A calibration model 
cranked sting in the super- 
sonic section of the M.4 


on a 


tunnel 


manner, but two only “ wings’ amidships 
with the shape and presumably the function 
of those of a “ Bloodhound”. These 
“wings” are very small, but presumably a 
roll-stabilised and near-ballistic trajectory 1s 
followed ; the inference is clear that the 
vehicle has been designed to avoid the 
problems of vectoring the thrust of a solid 
motor 


Pantograph Current Collection 
Studies 


TTAINMENT of uniform traction current 

collection from a_ static overhead wire 
traversed by a pantograph mounted on a moving 
train is a problem of direct interest to the British 
Insulated Callender’s Cables Group. Contact 
pressure between the two components is contin- 
ually changing, and this fundamental effect 
becomes more important as higher supply 
voltages and, hence, lighter overhead wires are 
used, and as running speeds increase. 


az - 


For information on the performance of his 
equipment, the designer has hitherto had to rely 
almost entirely on observations made on the 
actual railway track, but such observations are 
difficult, lengthy and of limited accuracy. The 
B.1.C.C. Group has, therefore, augmented its 
research facilities by setting up a new laboratory 
designed specifically for research of this nature 
by means of a scale model capable of reproducing 
faithfully all the dynamic mechanical character- 





Fig. 1—Laboratory and test track, showing enclosed, temperature-controlled test sections 
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istics of the full-scale equipment at simulated 
speeds up to at least 100 m.p.h. This mode! 
has been operational for some months in the 
laboratory at Tolworth 

The laboratory housing the model measures 
about 200ft by 20ft, and as seen in Fig. | combines 
a track in the form of a closed loop with two 
straight sides, 144ft in length, and closing curves 
14ft in diameter At the middle parts of the 
straight sides are the actual test sections 80ft in 
length, enclosed and temperature-controlled. A 


> 


trolley (Fig. 2) about 12in long, driven by a S5O\ 





model 
equipped for transmitting data 


Fig. 2—Trolley carrying pantograph and 


d.c. motor supplied with current from the rails, is 
used as a vehicle for the pantograph and the 
necessary instrumentation The motor is under- 
slung to lower the centre of gravity and avoid the 
risk of derailment at the curves. The scale of 
velocity is such that an actual train speed of 
100 m.p.h. is represented by a model running 
speed of nearly 18 m.p.h 

The three arrangements of overhead equip 
ment—simple catenary, compound and stitched 
catenary—which have been designed and are 
being installed by B.1.C.C. for the British Rail 
ways 25kV a.c. system are being reproduced 
The solid contact wire and the stranded 
catenaries are represented by fine wire on which 
closely-spaced cylindrical beads are fixed to give 
the correctly scaled mass and elasticity. In all, 
more than 300 beads are used in each Ift length of 
model contact wire 

The first form of support to be studied is the 
hinged cantilever, consisting of a diagonal strut 
tube supported from porcelain insulators by a 
stranded tie-wire and hinged at the vertical mast 
The upper end of the strut tube holds the main 
catenary, but the auxiliary catenary and contact 
wire are attached to hinged registration and 
steady arms 

Position, velocity and acceleration of the 
pantograph trolley are data which must be known 
at all times. These are gathered from devices 
which feed back high frequency signals to a 
receiver from a transmitter carried underneath 
the trolley. The transmitter aerial consists of 
two underslung flat plates spanning a receiver 
aerial wire carried by the supporting structure 
Movements and displacements of the wires in the 
model are measured in several ways, either 
optical or electrical, which may be used separately 
or in combination. The optical methods are 
high-speed cinematography, and a method which 
registers the position of a wire by casting a 
shadow of it on to a photo-sensitive device. The 
favoured electrical method employs a capacitive 
coupling to a high-frequency signal carried by the 
model wires. The results of the last two methods, 
together with signals from the trolley instru- 
mentation, are simultaneously displayed on a 
multi-trace oscilloscope with recording camera, 
or on a multi-channel chart recorder. 
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Successful Graduates Section 
Venture 


Last week-end the Graduates Section of the 
North-Western Branch of the Institution of 
Mechanical Engineers held an “ Autumn Con- 
ference * in Buxton. It is, we think, the first time 
any Branch Graduate Section of that Institution 
has held such a function and we are very glad to 
add that it turned out a success. The theme of 
the conference was that of “ Widening the En- 
gineer’s Horizon ™ and it was realised bygetting 
a number of well-known people to speak on 
certain very broad topics. Miss J. Woodward, 
Lecturer in Industrial Sociology at Imperial 
College, London, led off on Friday evening, 
October 14, with a talk on “ Shop Floor Rela- 
tionships—Co-operation or Conflict”. On the 
following morning there was a talk on “ The Pre- 
sentation of Information” by Mr. B. W. Pendred, 
Editor-in-Chief of this journal. The same after- 
noon Mr. Litherland, Head of the Art Depart- 
ment, Royal Technical College, Salford, spoke 
on “ Aesthetics in Engineering; and in the 
evening Mr. A. J. J. Moulam, Extrusion Spec- 
ialist, Imperial Chemical Industries, Ltd., pre- 
sented a lecture on “ Plastics in Engineering”’. 
On the Sunday morning the subject of ** What 
an Engineer should Know ” was taken by Mr. 
W. K. Martin, Chief Engineer, John Player and 
Sons, Ltd., of Nottingham. Each of those con- 
tributions to the conference led to a lively dis- 
cussion. 

The conference came to a conclusion at a 
luncheon on the Sunday at which those present 
were addressed by Mr. G. McOnie, Chairman of 
the North-Western Branch of the Institution of 
Mechanical Engineers. 


The Launch of H.M.S. 
** Dreadnought *” 


BY OUR NAVAL CORRESPONDENT 


It is nearly six years since the submarine 

Nautilus *"—-the first nuclear powered ship in 
the world—went to sea. She steamed, for the 
most part submerged, 62,000 miles before it was 
necessary to refuel her—to change her reactor 
core. By then she had proved conclusively that 
the nuclear power plant had eliminated the two 
main drawbacks of the underwater vessel—the 
need frequently to surface and her poor mobility 
submerged. The success of the “* Nautilus ” in- 
duced the American naval authorities to “ marry” 
a nuclear power plant to a more efficient type 
of underwater hull—known as “ tear-drop ~ 
which, in an experimental diesel-electric drive 
submarine, gave a remarkably high submerged 
speed for as long as her battery lasted. The re- 
sult was the U.S.S. “ Skipjack * which commis- 
sioned last year and provided the prototype for 
H.M.S. “ Dreadnought "—to be launched by 
H.M. The Queen to-day at Vickers-Armstrongs’ 
yard, Barrow As originally planned, the 
* Dreadnought was to have been fitted with 
a British designed and built nuclear reactor, but 
in 1958 an agreement was concluded with the 
United States Government for the purchase of 
a complete set of propulsion machinery of the 
type fitted in the “ Skipjack ”. This agreement 
has enabled the submarine to be launched far 
earlier than would have otherwise been possible. 
The supply of this machinery is being made 
under a contract between the Westinghouse 
Electric Corporation and Rolls-Royce Ltd 
The latter are also being supplied with design and 
manufacturing details of the reactor and with 
safety information, and have now set up a 
factory in this country with a view to manufac- 
turing similar cores. The reactor is a pressurised 
water type, which will drive a single shaft through 
steam turbines Almost every electrical and 


mechanical part of the propulsion machinery is 
installed in duplicate so as to minimise the in- 





convenience of breakdowns. In addition, every 
control feature of the power plant and of the 
ship has been duplicated These innovations 
will ensure an extremely high standard of re- 
liability which, combined with the need to refuel 
at only very long intervals, will give her the 
ability like other nuclear submarines to under- 
take patrols of particularly long endurance at 
continuous high underwater speeds 

With a length of 266ft, a beam of 32ft 
and a surface displacement of about 3,500 tons, 
the “* Dreadnought ” will have a hull of British 
design both as regards structural strength and 
hydrodynamic features, although the latter are 
based on the pioneering work of the U.S. Navy. 
From about amidships aft, the hull lines will 
closely resemble the ** Skipjack ” so as to accom- 
modate the propulsion machinery. The forward 
end of the ship is wholly British in concept. In 
the Control Room and the Attack Centre the 
instuments are fitted into consoles. She will be 
fitted with an inertial navigation system and 
with means of measuring her depth below ice 
The inertial navigation system is a method of 
accurate navigation under water, completely 
automatic, invulnerable to detection or jamming 
and independent of ground-based aids. It con- 
sists essentially of an assembly of very accurate 
gyroscopes and accelerometers with associated 
servo-amplifiers, arranged and inter-connected 
to form an accurate gyro-compass with a stabi- 
lised horizontal platform. Her primary role is as 
a submarine hunter killer for which purpose she 
will be equipped with the latest developments in 
underwater weapons and detection. It is not 
Admiralty practice to give speeds and perform- 
ance of new submarines, but as the “* Dread- 
nought ” has only a 14ft greater length than the 
* Skipjack ” and has the same hydro-dynamic 
features it may be assumed that the two vessels 
are handled and controlled on much the same 
lines. The “ Skipjack” is unofficially credited 
with a submerged speed of over 40 knots. This 
means that she literally “flies” through the 
water and that new devices have had to be de 
veloped to control her when submerged. The 
forward hydroplanes have been removed from 
the bows to the conning tower (which the Ameri- 
cans now call the “ sail’) and are operated, no 
longer by a wheel, but by an aeroplane type of 
‘joy stick, with the operator strapped to his 
chair by a safety belt. Speed and depth indica- 
tors have also been provided to show the position 
and speed of the submarine a few minutes in 
advance, provided that in the interval she main- 
tains her prevailing acceleration. These in- 
dicators improve reaction time by the control 
personnel. Key personnel from the crew of the 
** Dreadnought ” have been trained by the U.S 
Navy. This type of training will later be carried 
out in the United Kingdom when the reactor 
and machinery installed ashore at Dounreay are 
in operation. Anyone who has been lucky 
enough to visit the “ Skipjack” will not be 
surprised at the excellent accommodation and 
facilities the Admiralty is providing for the 
** Dreadnought’s ” complement of eleven officers 
and seventy-seven ratings—a standard which it 
has been impossible to attain in any previous 
submarine. The improved water distilling plant 
will for the first time provide unlimited fresh- 
water for shower baths and for the washing 
machines in the fully equipped laundry. Separate 
mess spaces will be provided for senior and 
junior ratings, arranged on either side of a large 
galley, which is equipped for serving meals on 
the cafeteria system. Particular attention has 
been paid to the decoration and furnishings of 
the living quarters and to the recreational facili- 
ties which will include cinema equipment, an 
extensive library and tape recordings, all of 
which will help to offset the monotony associated 
with prolonged underwater voyages. The 
** Dreadnought ” is expected to commission late 
in 1962. 


Overseas Students in Britain 

THERE are now about 47,500 students from 
other countries in Great Britain—a four-fold 
increase in ten years. To provide up-to-date 
information on the question of who the students 
are, where they come from, who sponsors them, 
what arrangements are made for their reception, 
welfare and training, the Standing Committee of 
the London Conference on Overseas Students, 
c/o The British Council, 3, Hanover Street, 
London, W.1., has issued a new and expanded 


handbook entitled * Overseas Students in 
Britain”’. 
The booklet shows that the students have 


come from more than 130 countries—Common- 
wealth and foreign—and that more than half of 
them are living and studying in the London area 
Both in London and in the rest of the country, 
they are widely distributed among universities, 
technical colleges, teacher training colleges, 
nursing institutions and private colleges. Uni- 
versities and technical colleges, as would be 
expected, have the greatest individual numbers of 
students. The range of subjects being studied is 
very large, but there is a bias in favour of tech- 
nical studies. From the statistical tables provided 
in the handbook it is clear that in the universities, 
students of arts subjects are the biggest single 
group (4403 out of a total of 11,001), but if pure 
science (1472) and technology (2545) are taken 
together, the total engaged in technical studies 
(4017) is the second largest group. In the 
technical colleges the largest single group (3200) 
out of the total of 11,944 is engaged on G.C.I 

studies, closely followed by the engineering group, 
which is 3030 strong. If engineering, mining, 
science and building are taken together, the total 
of 4489 shows how marked is the interest in 
technical subjects. Besides those undergoing 
training in teaching institutions, there is a smaller 
but significant group of students receiving 
practical instruction, usually in the works of 
manufacturing concerns 


The Sampling of Traffic 
(CONTRIBUTED) 

* THe Sampling of Traffic” was the subject 
of the paper discussed by the _ Traffic 
Engineering Study Group of the Institution of 
Civil Engineers at the opening meeting of its 
second winter session on October 13. The paper 


was presented by F. Garwood, M.A., Ph.D., 
F.S.S., Head of the Statistics and Planning 
Section of the Road Research Laboratory. 


The chairman was Mr. H. J. B. Harding. 
Introducing the paper with numerous slides of 
graphs showing the periodic variation in traffic 
flow at typical points on the British highway 
system, the author revealed the basis of the 
considerable progress that has been made towards 
the sufficiently accurate estimation of hourly, 
daily, and even annual, flows from a relatively 
brief sampling. The paper, which was largely 
devoted to the mathematics of the subject, made 
the point that a high degree of accuracy becomes 
necessary only when the flow exceeds, or threatens 
to exceed, the economic capacity of the road 
This economic capacity, at which the flow renders 
road widening a paying proposition in terms of 
traffic costs saved in relation to the capital 
outlay, is found to be somewhat greater than the 
standard capacities for rural roads laid down in 
Ministry of Transport Circular No. 727. How- 
ever, it was made clear, early in the discussion, 
that those standards are being raised : in passen- 
ger car units per hour, from 4500 to 6000 for 
two-lane carriageways, and from 9000 to 11,000 
for three-lane carriageways, though the figure 
for dual two-lane carriageways remains 25,000 
Another, related point was cleared up after 
speakers had queried the fixed rating, at three 
passenger car units, of a vehicle such as a bus, 
the congestion effect of which could range from 
fifty-five in a city to one on a motorway ; the 
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answer came that the passenger car unit was 
devised solely for rural roads. Previously a 


traffic engineer from abroad had remarked that a 
satisfactory unit of mixed traffic remained elusive ; 
he had been much struck by the high proportion 
of commercial traffic on M1, which he estimated 
at 35 per cent; he predicted that MI would 
become one of the busiest commercial routes in 
the world 

As an instance of the guidance on sampling 
already available there can be quoted from the 
paper, “ the prediction of the annual flow from 
an hour’s count is most efficiently made from a 
Monday, anytime between 9 a.m. and 7 p.m., in 
April or September.” While welcoming the 
economy of being able to rely on sampling as a 
basis for such predictions, the contributors to the 
discussion mostly concentrated on _ those 
numerous occasions and circumstances where 
there could be no satisfactory substitute for a 
full-scale count or survey ; “* sampling is always 
sampling,” said one. And there was a lower note 
of confidence in urban sampling than rural 

There was unanimity, however, over the value 
of the concept of ** economic capacity.” Com- 
pared with practical capacity it provides a more 
logical approach, was one view expressed ; and, 
although the formul2 in the paper related it only 
to road width, Dr. Garwood explained that it 
could also be applied to the treatment of inter- 
sections. It therefore seems, from the interest 
shown on this occasion, that the term economic 
capacity is likely to gain increasing circulation 
among traffic engineers in this country. Mean- 
while it can be noted that the factors implicit in 
economic capacity are fully dealt with (though 
the term itself is not employed) in Road Research 
Technical Paper No. 48, * The Assessment of 
Priority for Road Improvement.” by D. J 
Reynolds, B.Sc., June 1960, H.M. Stationery 
Office, 2s. 6d 


First Effluent and Water Treatment 
Exhibition and Convention 


THis week the first effluent and water treatment 
exhibition has been in progress at Seymour Hall, 
London, W.1; it closes to-day. Forty ex- 
hibitors, who include well-known manufacturers 
serving this field, are showing products for 
treating sewage and trade effluents, for purifying 
water for domestic use or for boiler feed, or for 
process usage, and also instrumentation to 
measure the efficacy of these various processes 
The organisers believe that this is the first exhibi- 
tion of its kind that has been held anywhere in 
the world. 

The exhibition is accompanied by a convention 
which includes the presentation of fourteen 
technical papers, the discussion of which has been 
in progress at morning and afternoon sessions 
for the duration of the exhibition. In general the 
papers take the form of reviews of current 
practice in the particular subject selected ; for 
instance “ Pumping’, “A New Outlook on 
Marine Water Treatment”, and “* Problems of 
Dosing in Effluent Treatment Plant’, to name 
three titles 

The treatment of boiler feed water figures quite 
prominently at the exhibition Automatic 
treatment and recording is emphasised over the 
whole field, and there is to be seen plant for use 
with especially corrosive solutions. In this last 
category are a range of remotely controlled 
valves exhibited by the Saunders Valve Company, 
Ltd., whose new developments include a rubber- 
lined non-return valve and a solid p.t.f.e. valve 
This firm’s exhibits contains a selection of the 
wide range of lined valves available, which 
includes rubbers such as neoprene and ebonite, 
metals such as lead or titanium, and plastics 
such as nylon and polythene. The range of 
diaphragms is so comprehensive that it is claimed 
that virtually all fluids may be controlled by 
Saunders valves 

Evershed and Vignoles, Ltd., is demonstrating 
two ranges of instruments for analysing and 
determining impurities in solution, namely the 
* Dionic * conductivity measuring instruments 
and Tinsley Polarographs. Where an effluent 
has to be controlled and a large number of 
related analyses have to be performed frequently, 
the polarographic method enables the analyst 
to delegate the task to semi-skilled assistants 
once the method is established. Measurements of 


overall pollution may be linked to the available 
oxygen. In this method, the firm states, polaro- 
graphy represents “an elegant and sensitive 
method which has already been adopted to form 
part of a continuous flow circuit”. It ts also 
possible, for example, to distinguish Cu, Cr, Cd, 
Zn and Ni in a single sample, and to determine 
quantitatively Cd, Zn, Ni and Cu_ together, 
assuming no chromium to be present. Organic 
materials used in the manufacture of plastics may 
also be measured in waste 

For measuring conductivity, the pipe-type 
‘* Dionic ” conductivity cell makes it unnecessary 
to withdraw a sample of the solution to be tested 
The cell embodies automatic temperature com 
pensation in the range of 60 deg. Fah. and 
200 deg. Fah., and is suitable for operation at 
pressures up to 200 Ib per square inch. In view 
of the * continuous * mode of operation of the 
cell, it has been provided with a bronze gate valve 
so arranged that the electrode unit may be with- 
drawn for cleaning or inspection without the 
need for a ** shut down ” of the plant 


Mobile Radio Committee Report 


IN its fourth report, published on September 30 
(H.M. Stationery Office, price 9d.), the Mobile 
Radio Committee submits proposals for reduc- 
ing channel spacing from 50 kc/s to 25 kc/s in 
the v.h.f. high band (165-173-05 Mc/s). Similar 
narrow channelling in the low band (71-5 
58 Mc/s) came into force on June | last year. 
The report has been approved by the Postmaster 
General. 

The position in the high band is somewhat 
complex, the report states, since the changeover 
from 100 kc/s to 50 kc/s channelling recom- 
mended in the committee's second report is still 
in progress. About 3500 of the old 100 kc/s 
sets are still in service, and users may continue 
to operate them until January, 1962. Other 
users are operating their services with a mixture 
of 100 kc/s and 50 kc/s equipment, together with 
equipment that is expected to be suitable for 
25 kc/s channelling. Meanwhile figures show 
that the number of stations in the land-mobile 
bands as a whole has doubled itself every three 
years, and the committee thinks that no time 
should be lost in introducing 25 kc/s channelling 
for users in the high band. It recommends, 
therefore, that after January, 1961, all new 
land-mobile systems in the high band should 
use equipment meeting the 25 kc/s specification 
With few exceptions, the 25 kc/s equipment 
standard will also apply to additions or replace- 
ments for existing services. When replacement 
of obsolete 100 kc/s equipment referred to above 
is completed by January, 1962, the main group 
of new channels will be ready for use. By inter- 
leaving 25 kc/s channels between existing 50 kc/s 
channels sixty-four additional two-frequency 
channels will be provided, and, for the first time 
in the high band, there will be some channels 
for the general purpose, public transport, and 
municipal and public service categories. No 
change is recommended in the existing alloca- 
tion of single-frequency channels. 

Although f.m. equipment was not included in 
the field trials of 25 kc/s channelling, it is under- 
stood that the Post Office has since gained some 
experience of 25 kc/s f.m. equipment under test 
conditions in the public mobile service in South 
Lancashire, which operates on frequencies close 
to the high band. It is therefore recommended 
that users who particularly wish to install such 
equipment on 25 kc/s channels in the high band 


should be allowed to do so, pending the issue of 


a final specification. 


The report also mentions that the move of 


mobile services from television Band III to the 
high band has yet to be completed. This was a 
very live issue in 1954 when the committee was 
appointed but, in the event, it has not been 
necessary to press the mobile users to change 
the frequencies of their equipment solely to 
avoid interference with television, apart from a 
few services that were involved when television 
Channel 8 was brought into use. In conse- 
quence, there are still 110 mobile systems, with 
a total of about 1200 base and mobile stations, 
working on frequencies within television channels 
6 and 7. However, unless those channels are 
needed for television services within the next 
eighteen months (which is understood to be 
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somewhat unlikely) the problem will clear itself 
up. All the equipment in question is the old 
100 kc/s pattern, which is due to be replaced by 
January, 1962, in any case, and the users will 
be allotted the appropriate high band channels 
for their new equipment 


Wood Laminate Supports in a 
V.L.F. Radio Transmitter 


We have received some interesting informa 
tion about the contribution that is being made 
by a British firm, Permali, Ltd., Bristol Road, 
Gloucester, towards the construction of a very 
low-frequency radio transmitter for the U.S 
Navy 

This transmitter, which is designed for com 
municating with submarines submerged to 
depths of 100ft, is being built by the Continental 
Electronics Manufacturing Company, of Dallas 
Texas. Radio signals from the transmitter 
using a frequency band of 14 to 30 ke/s, will be 








Rotor structure fabricated in densified wood laminates 
for the variometer used with the new U.S. Navy very- 
low-frequency radio transmitter 


capable of being picked up by surface ships and 
shore stations, and by submarines without 
risking detection by sending an antenna-bearing 
periscope above the surface 

The role of Permali, Ltd., in this £20,000,000 
project is to part-design and engineer (as a 
sub-contractor to the Continental Electronics 
Manufacturing Company) the complete fabrica 
tion of strong light-weight dielectric supports 


for two variometers and two helical coils. The 
material used for these support structures 
consists of Permali densified wood laminates, 


built up of selected grades to give maximum 
strength in the required direction The same 
non-magnetic material is used for all the nuts, 
bolts and dowels in the assembled structure 

Each variometer consists of a rotor and a 
stator to provide variable inductance for circuit 
tuning and measures overall 214ft high, 15ft 
long and 12ft wide. The rotor, supported by a 
specially designed tube of approximately 12in 
diameter, and enclosed by the stator structure, 
carries approximately 4000 lb of 3-4in cable, 
and is so designed that the angular distortion 
during operation will not exceed ten minutes of 
angle The stator, likewise, is wound with 
3-4in cable, weighing about 5000 Ib 

Each helix coil support measures 34ft high 
and 22ft diameter, carries 25,000 lb of cable and 
provides a fixed inductance in the transmitter 
circuit. The support consists of twelve box- 
design columns erected in a circular pattern and 
jointed at several points with tie-braces to give 
rigidity to the load-bearing members 

All the structures were manufactured by 
Permali Inc., Mount Pleasant, Pa., U.S.A., in 
close technical co-operation with the parent 
company, Permali, Ltd., Gloucester. 

[Reply Card No. E6813) 
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SHORTER REPORTS (Continued) 


Self-Climbing Lift 


Tue Alimak mast lift, which is now available in 
this country, is completely self-contained. It 
is powered by a petrol engine, with a drive 
pinion meshing with a rack integral with the 
single rail on which the travelling carriage runs. 
The lift is made by Alimak Verken A.B., Sweden, 
and marketed in Great Britain by A.C.E. 
Machinery, Ltd., Harlequin Avenue, Brentford, 
Middlesex. In the form in which it is illustrated 
here, the lift is designed for installation in a 


television aerial mast, where it is used for 
inspection and maintenance purposes The 
basic feature of the lift, however, the rack 


rail with its travelling carriage and pinion drive, 
is adaptable in various ways. It can be used, for 
example, with the rack inclined, as well as with 
it in the vertical position. The size, capacity 
and operating speed can be varied over a wide 
range, and the lift can be fitted with any kind 
of passenger and goods accommodation, from 
a simple platform to an enclosed, heated and 
lighted cabin 

The rail on which the lift runs is of fabricated 
steel, and has the rack of open or * pin ™ form ; 
this simple construction ensures that if ice 
should form on the rack, it is crushed and 
pushed out by the pinions as the carriage moves. 
Ice-breaking blades, fitted to the carriage, clear 
the track for the running wheels. The rail is 
in standard lengths of 24m (8ft), each length 
weighing about 140lb. A _ piece of rail can 
therefore be carried on the top of the lift, which 
erects its own track up the mast. A crew of 
three men can be carried, the maximum payload 
being 1100 kg (2400 Ib) 

A wheeled carriage running on the rail is 
used to support a steel framework, and part of 
this frame is sheeted in with corrugated alumin- 
ium to form the man-riding cabin. On the top 
of the cabin, tubular steel handrails and a toe- 
plate are provided to enable it to be used as a 
working platform. Access to the cabin is by 
means of a trap door in this working platform. 
The petrol engine used for propulsion is mounted 
below the cabin and removable doors are fitted 


ee, 


Se ee 


/ 
; 


Sa Ge 


~~ i. Ch. ee 
“|. Saar YW 
—aee 


mie. 





Alimak lift installed in a television mast 





to the engine compartment to give access for 
maintenance. In addition, a trap door in the 
floor of the cabin allows simple engine adjust- 
ments to be made. 

The drive from the engine is taken through 
three worm gear sets housed in a single box, 
and so to three pinions meshing with the rack 
Smooth running is ensured by setting the pinions 
out of phase with each other. As the worm 
gears are self-sustaining, the lift can be held at 
any point in its travel simply by switching the 
engine off. Reversal of direction is effected by 
direct reversal of the two-stroke petrol engine, 
and the lift is driven upwards and downwards 





Close-up of climbing rack and two of the pinions 


at the same maximum speed, Ift per second 
A hand throttle in the cabin enables the engine 
speed to be varied. To prevent overrun, a 
control rod extending right through the cabin 
makes contact with fixed stops at the upper and 
lower limits of travel and cuts off the engine 
ignition. Spring bumpers at the top and bottom 
of the guide rail provide an extra safeguard 

To control the movement of the lift it is 
only necessary to switch the engine on and start 
it in the appropriate direction. A directional 
switch and indicator lights are provided in the 
cabin for this purpose. When the carriage is 
brought to rest by the overrun stops, the engine 
rotation is automatically reversed, and it will 
only start in the direction required to move 
the carriage away from the stop. A choke of 
the normal type is fitted for starting the engine 
from cold, and a pedal-operated clutch enables 
the drive to be disengaged for engine starting 
There is no neutral gear ; to stop the carriage 
it is only necessary to switch off the engine 
Controls are also provided in the cabin for the 
heating system, for internal lighting and for an 
emergency signal hooter. A plug point for 
an inspection light is also fitted, and there is a 
built-in recorder to show the number of operating 
hours. All the electrical equipment is run from 
a 12V battery housed in the engine compartment 
and charged by the engine in the normal manner. 

A fourth pinion engaging with the rack is 
used to drive a centrifugal governor-controlled 


safety-brake, and this comes into operation if 


the speed in either direction should reach 2ft 
per second, that is double the normal speed. 
This emergency brake can also be operated 
directly by manual control from a knob in the 
cabin. A carbon dioxide fire extinguisher is 
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mounted on the cabin with its outlet directed at 
the engine, and it can also be removed and 
used by hand if necessary The 2-65-gallon 
petrol tank has a three-way tap operated from 
inside the cabin and giving “on,” “ off” and 
** reserve * control—in the latter position nearly 
a gallon of the total tank capacity becomes 
available. In case of complete failure of the 
engine, it can be disengaged from the drive 
and the lift can then be wound down manually 
by means of a handle kept in the cabin 
[Reply Card No. E6821] 


Rectifier Transformers for Cross- 
Channel D.C. Power Link 


Two rectifier transformers for the d.c. power 
link between Great Britain and France are 
being built at the Walthamstow works of Fuller 
Electric, Ltd., a member of the Hawker Siddeley 
Group of companies. The individual trans- 
former output is 95/95/65MVA., three-phase 
50 c/s. Each transformer has three windings 
giving a no-load voltage ratio of 284/86-3 
33kV, with a tapping range of 15 per cent, 
controlled by a Fuller high-speed, resistor- 
transition, on-load tap changer which is arranged 
for automatic control 

One winding, rated at 9SMVA, is connected 
to the 275kV Supergrid ; it is star-connected 
and has tappings at the neutral end. The second 
winding, also rated at 9SMVA, supplies the 
anodes of the converter/inverter valves at 83-6kV; 
a six-phase anode supply is produced by having 
the anode winding star-connected on one trans- 
former and delta-connected on the other. The 
third winding on each transformer is delta- 
connected to supply at 33kV, a capacitor bank 
which provides reactive power for the commuta- 
tion of the converter valve groups. The same 
winding also provides the main auxiliary supply 
for the station. 

The core, which is built up of cold-reduced 
grain-oriented sheet steel, is of three limb con- 
struction and the active material weighs 89 tons 
The arrangement of the windings on the core is 
unusual in that the 275kV winding is the inner 
winding, as mentioned above This layout, 
which was governed by the impedance require- 
ments of the converter plant, involved a con- 
siderable increase in overall dimensions to 
provide the necessary clearances Next to 
the core is a multi-start coil containing the 
voltage regulating tappings associated with the 
275kV winding, the tappings being arranged in 
such a way that magnetic balance is maintained 
whichever tap number may be in use. Next 
outwards from the core is the main 275kV wind- 
ing. Surrounding the 275kV winding is the 
33kV delta-connected winding for supplying the 
capacitor bank. The outermost coil is the anode 
supply winding which has the number of turns 
corresponding to a voltage of 83-6kV but is 
insulated for 132kV; it has an outside dia- 
meter of 7ft 8+4in. 

Each transformer will be enclosed in a tank 
shaped to follow closely the contour of the three- 
limb winding, the tank walls consisting of 
cylindrical surfaces joined by a minimum area 
of flat surface 

Leakage flux is of the order of 29 per cent 
To control this leakage flux and avoid overheat- 
ing of the magnetic parts, such as core clamps 
and tank, a special method of shielding is being 
used. It consists of shielding the main core 
supports by cladding them in copper and by 
enclosing the complete transformer in an 
aluminium lining inside the tank 

To comply with transport limitations the 
transformer weight has been reduced to 290 tons 


(each) complete with tap-changers, bushings 
and coolers, ready for service; stripped for 
transport each transformer weighs 154 tons. 


For similar reasons the clearance between the 
top yoke of the transformer and the underside 
of the cover has been reduced to 1 in. 
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Mechanised Car Park 

Now in course of preliminary trials is a 

“ Zidpark ” being erected by Myton, Ltd., a 


member of the Taylor Woodrow Group, in the 
City of London, at the north end of Southwark 
Bridge. The park is constructed on the principle 
patented by Monsieur Andre Thaon, and in 
which world rights are held by Materiel Indus- 
triel S.A., whose licensees in the British Common- 
wealth are Matisa Equipment, Ltd., Chertsey, 
Surrey 

The basis of a * Zidpark ” is a series of con- 
veyors which move at right angles to the longi- 
tudinal axis of the car, so that travels are reduced 


guards each side of the vehicle are unobstructed, 
the doors close and the lift runs to the floor 
chosen by the operator. There are no doors 
except at the access bay, so that on arrival the 
conveyor starts, driving also the storage con- 
veyor, and the car is unloaded. If one car has 
already been dumped on to that conveyor, it 
moves away to the far end as the newcomer 
enters It is because such a car cannot be 
retrieved without moving the car nearer to the 


lift that the last space in the stack must be 
reserved for use in * Transfer * operations. For 
* Exit’ the sequence is reversed, except that 


moving the car out of the lift is done under 
manual control. It is expected that this sequence 





4 loaded lift cage seen from the inside; notice, at floor level, the light source for the centralising system. 


Higher up is another photo-electric installation checking that the load is within the shaft. 


Notice also that 


the tracks of the storage conveyors are not continuous, rods and rollers being fitted only where necessary ; 
the conveyor is based on sprocket chain 


to car widths rather than car engths. Each 
conveyor consists of separate tracks for front 
and rear wheels, and each track is made up of 
round rods carried on rollers of ** Tufnol * and 
linked together by sprocket chain. In the present 
installation each conveyor is long enough to 
carry two cars side by side, and they are installed 
on the basement, ground, and first to sixth 
storeys of a steel frame structure. The storage 
conveyors are served by and driven from a lift 
and are built one each side of it (except on the 
ground floor, where access is available) so that 
each lift has 2\(7 » 2) + 1]—30 storage spaces of 
which the last one cannot be let. The Myton park 
has sixteen lifts, so that there is a total of 
16» 29= 464 spaces available 

The operation of the park is electrical. To 


each car is assigned a numbered key—the 
customer is given a tally bearing the same 
number—and the operator selects the mode of 


operation “ Entry,’ puts the key in a vacant 
space, and presses the “ Initiate’ button. The 
lift comes to the ground floor, the doors open, 
and the conveyors in the lift are set in motion ; 
these conveyors drive, by means of coarse cog 
wheels, the conveyors in the access space, and 
so the car is moved towards the lift. Sets of 
photo-electric transmitters and receivers at 
floor level observe separately the passage of 
front and rear wheels, and the control gear will 
stop the conveyor with each pair of wheels 
centred in the lift ; one only of the tracks can 
be declutched from the drive, so that this may 
entail reversing the other track. Because of this 
facility, three-wheeled cars must be loaded 
under manual control from the local control 
panel seen above the bonnet of the car in the 
picture, a Mk. II “ Consul.” When the con- 
veyors have stopped, and if the photo-electric 


can be performed rapidly enough to load thirty 
two cars an hour ; assuming no delays due to 
cars at one lift obstructing access to another, 
250 cars could be parked in half-an-hour 

The installation is, it can be perceived, com- 
plex, and the number of working parts in a 
machine incorporating great lengths of roller 
chain is obviously indefinitely large. ** Safe 
life *’ design has therefore yielded to “ fail safe,” 
so that if a chain slips round a sprocket or even 
breaks, the malfunction will cause the working 
to stop. When that part of the control mechan- 
ism which is automatic is inoperative, the park 
can still be operated on local control by a man 
in each lift. In order that the onset of such 
irregularities shall not go unobserved, the park- 
ing conveyors are only partly treaded, and so 





any tendency for them to creep out of thei 
correct positions will be easily discerned 


[Reply Card No. E6831) 


Queen’s Bridge, Perth 
THe Queen's bridge, now completed for the 
City and Royal Burgh of Perth, is the most 
easterly road crossing of the Tay. The previous 


bridge on the same site was a_ four-span 
steel girder through bridge, continuous over 
two of its three river piers These piers were 
not sound, and the effects of river scour and 


traffic vibration made remedial work necessary 
The new structure, which is 400ft long, is on 
the line of the old bridge and is supported by 
two river piers near two of the original piers, 
the new piers being founded on precast concrete 
piles. The new bridge consists of four longitu 
dinal beams, with transverse slabs top and 
bottom, forming three hollow boxes side by side 
it is prestressed on the Freyssinet system, and 
is continuous over its three spans. A reinforced 
concrete edge bea": along each side of the road 
way supports a footpath ; the space between the 
edge beam and the main prestressed structure ts 
used as a services duct The central span is 
187ft Sin (to the pier centres) and its structural 
depth is 3ft 6in at mid-span. The other two spans 
are about 86ft and 114ft long respectively. 
Because the Tay at Perth is tidal and subject 
to rapid rises in level, it was decided to construct 
the new bridge without any scaffolding in the 
river. The road deck of the old bridge was 
Stripped, leaving only the main longitudinal 
beams, and the transverse beams which occur at 
12ft centres. This skeleton framework was then 
jacked up approximately 6ft on the existing piers, 
so that the transverse beams just cleared the 
road line of the new bridge. All formwork for 
the new bridge was then supported from the old 
bridge by a system of hanger rods, prefabricated 


plywood formwork panels being suspended 
from the existing transverse girders 
Work began at the two river piers simul 


taneously, and was carried outwards from the 
piers in both directions, so as to keep each section 
approximately in balance around its pier at all 
times. The prestressing cables are arranged in 
layers over the supports, with end anchorages at 
intermediate construction joints or pockets in 
top and bottom flanges, so that each section 
could be stressed and made self-supporting as it 
was constructed. The final closure was at the 
crown of the centre span. Continuity is effected 
by a number of cables running the full length of 
the bridge, supplemented by comparatively 
short cables, at the top and bottom, in the centre 
portion of the middle span 

After the prestressed roadway section had been 
completed, the transverse beams of the old 
bridge were jacked up off the new road slab, 
and the old longitudinal girders and their sup- 
porting river piers removed. This permitted the 
reinforced concrete edge beams, which lie on the 
line of the old longitudinal beams, to be con- 
structed. The formwork for these edge beams 
was supported from the old transverse girders. 

The bridge was opened to traffic after fifteen 
months, but finishing work and painting of the 
railings took a further six weeks to complete 
It cost approximately £150,000. The consulting 
engineers were Messrs. F. A. Macdonald and 
Partners, and the contractor was Whatlings, Ltd, 





Queen's Bridge, Perth 
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SHORTER REPORTS (Continued) 


Compatible Pumps 


FURTHER developments have been announced 
in the range of equipment manufactured by 
Neumo, Ltd., South Coast Road, Peacehaven, 
Sussex, for the pumping of fluids, particularly 
aggressive liquids and in adverse environments 
where flameproof requirements must be met 
For handling corrosive acids a pump is now 
available in * Ferrobestos.” 

It will be recalled that the Neumo air motor 
works non-expansively (see page 400, October 9, 
1959) and hence large quantities of air can be 
wasted by the very slow stroking of the motor 
when the pump has been stalled but is applying 
pressure and causing slow seepage past the 
piston packings. To overcome this waste, there 
has been introduced an * Automator,” a device 
which senses the pressure in the delivery line 
and, when that pressure reaches the design value, 
cuts off the air supply to the motor. The air 
trapped downstream of the “* Automator ™ 
will be able to hold the delivery pressure up by 
expansion, and if the “ Automator” is set not 
to reopen the supply until the pressure has fallen 
considerably a saving in air will result The 
* Automator” can be made out of p.t.f.e. in 
order to render it compatible with corrosive 


liquids 
A new pump has been evolved and styled 
* Supaversal "; it can not only be fixed in any 


attitude but also be inserted into a barrel or 
drum. The motor is fitted at the top, above the 
delivery connection, and the pump itself at the 
bottom of what appears to be a plain pipe, the 
two being separated by a delivery duct and a 
connecting-rod of any length to suit the appli- 
cation ; the overall length can range from 84in 
to several feet The pump has a removable 
cylinder liner to facilitate building units of the 
desired output, and any Neumo motor can be 
fitted. An application which is particularly 
canvassed is the delivery of oils and greases to 
guns and nozzles. 
[Reply Card No. E6841] 


Launch of S.S. ‘*Serenia’’ 


On Tuesday, October 18, The Honourable 
Mrs. R. Wood, the wife of the Minister of Power, 
named and launched the oil tanker “ Serenia ” 
which is building at the Naval Yard, Walker, 
Newcastle-upon-Tyne, of Vickers-Armstrongs, 
Ltd. The ship, ordered by Shell Tankers, Ltd., 
is the largest tanker built in Great Britain and 





is designed to carry a deadweight of 65,000 tons 
on the following dimensions : length overall 
817ft 9in, length between perpendiculars 775ft, 
breadth moulded 112ft 6in, depth moulded 
$7ft 9in and load draught 42ft 6in. Two main 
longitudinal bulkheads and associated transverse 
bulkheads provide a total of forty-two tanks of 
which thirty-three are allocated for the carriage 
of oil fuel, the remaining nine being reserved 
for water ballast. For handling the cargo oil, 
the pumping installation includes ; four vertical 
centrifugal turbine-driven 1900 tons per hour 
pumps and three vertical duplex 200 tons per 
hour stripping pumps. Two vertical single-stage- 
turbine-driven centrifugal pumps, each rated at 
2000 tons per hour will deal with the ballast 
water. The designed service speed is 164 knots 
and this will be maintained by main propulsion 
machinery consisting of a single set of double 
reduction geared turbines developing 22,000 
s.h.p. and taking steam from two Babcock and 
Wilcox selectable superheat watertube boilers. 


Binocular Rangefinder 


A BINOCULAR rangefinder which imposes no 
degradation of the view of the object has been 
invented by Mr. N. P. Barton, A.M.1.Mech.E., 
of the Fighting Vehicle Research and Develop- 
ment Establishment and is being exploited by the 
National Research Development Corporation. 
In the *3-D-3” rangefinder, instead of two 
images having to be brought into superposition, 
the object is seen normally but with an illumi- 
nated spot in the view, this image being projected 
stereoscopically so that it can be located in three 
dimensions ; the range indicated by the range- 
finder is the distance to the image of the light 
spot. An additional refinement available for use 
on cameras is to project three spots, the first 
and third appearing at the ends of the depth of 
forms. Conceptually, the range and depth-of- 
focus settings of the ** 3-D-3 * can be coupled to 
the focusing and aperture controls of the camera. 
A further refinement is to calibrate the bright- 
ness of the images and use the device as a spot 
photometer. It is claimed that the new range- 
finder in the hands of untrained observers yields 
a standard deviation of 0-6in in measuring a 10ft 
range, and that for trained observers the corres- 
ponding figure is 0- Sin. 

The principle of the rangefinder is perceptible 
in the demonstration model illustrated. The 
indicating marks are generated by diapositives 


Rangefinder projecting a stereoscopic image at an adjustable distance from the viewer : the semi-reflecting 
properties of the plane screens are apparent 






Oct. 21,1999 THE ENGINEER 


mounted in the lamphouse at the far end ; the 
large milled knob sets the “ depth of focus.” 
A virtual image of these marks at a greatly 
increased distance is created by the collimating 
lens, the marks being inside its focus. The light 
from the marks is shone upon the semi-reflecting 
mirror in the centre, that reflected meeting the 
left- and that transmitted the right-hand of the 
remaining pair of semi-reflecting mirrors. The 
user looks through these latter mirrors, one in 
front of. each eye, and apart from the attenuation 
they impose sees the object in the usual way 
The distance at which the images appear is 
varied by moving the collimating lens, and its 
travel is magnified and indicated by a cam witha 
scale round it. Notice that the slide on which 
the lens is mounted is inclined to the light path, 
so that as the images are moved away they appear 
farther apart in the paired mirrors. Another 
precaution against left and right eyes seeing 
separate images is that the distance between the 
pair is adjustable 
{Reply Card No. E6843] 


Direct Submarine Cable to Sweden 


A CABLE between Britain and Sweden opened 
on October I1 is the first direct telephone cable 
to link the two countries Twenty-four more 
telephone circuits between London and Stock- 
holm have now become available. Telex and 
public telegraph circuits are also being provided 
through the cable. 

Hitherto telephone circuits between the two 
countries have been routed through the Nether- 
lands and Denmark, or through Northern Ger- 
many. This new development provides a third 
route. The submarine cable was laid by H.M.T.S 
“Monarch ” and cost £1,500,000. It is a joint 
undertaking of the G.P.O. and the Royal Swedish 
Board of Telecommunications. The under- 
water section, which comprises 530 nautical miles 
of submarine coaxial cable, twenty-nine sub- 
merged repeaters, submerged equalisers and 
shore-based terminal equipment, was supplied 
by Standard Telephones and Cables, Ltd., to 
the order of the British Post Office. The cable 
was manufactured at the company’s Southamp 
ton submarine cable division; terminal equip- 
ment and submerged repeaters were made at 
the North Woolwich plant It runs between 
Gothenburg, Sweden, and Marske, near Middles- 
brough, and is the longest in European waters 
to date using a single cable for both directions 
of transmission 

The repeaters used on the new cable are of the 
same kind as those to be supplied by S.T.C 
for CANTAT, the U.K.-Canada cable which 
will be the first link in the proposed round-the- 
world Commonwealth cable. Like the CANTAT 
repeaters, they have a bandwidth sufficient to 
carry sixty two-way telephone circuits of 4 kc/s 
spacing. 

[Reply Card No. E6844] 


Launches and Trial Trips 


Port ALrrep, refrigerated cargo liner ; built at 
Belfast by Harland and Wolff, Ltd. for the Port 
Line, Ltd.; length between perpendiculars 470ft, 
breadth moulded 67ft 6in, depth moulded to upper 
deck 41ft ; ten passengers ; three steel decks, eight 
watertight compartments, five main cargo holds 
one 75-ton, four 15-ton, four 10-ton, six 5-ton and 
two 3-ton derricks; three 425kW diesel-driven 
generators ; Harland and Wolff single-acting, two- 
stroke pressure induction opposed-piston oil engine, 
seven cylinders 750mm bore by 2000mm combined 
stroke, 112 r.p.m. Launch, September 8 

LANCASTRIAN Prince, closed shelter deck cargo 
ship ; built by The Burntisland Shipbuilding Com- 
pany, Ltd. for the Prince Line, Ltd.; length between 
perpendiculars 345ft 8in, breadth moulded 57ft 2in, 
depth moulded to upper deck 32ft 4in, draught 
loaded 23ft Sin, deadweight 5500 tons; twelve pas- 
sengers ; four holds, one 25-ton, four 10-ton and 
eight S-ton derricks; three 170kW generators : 
Hawthorn-Doxford, two-cycle opposed-piston oil 
engine, four cylinders 600mm bore by 2320mm 
combined stroke, 3300 b.h.p. at 110 rpm. Trial, 
September 12. 
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Controls for Industry 


The George Johnstone lecture, which 
is sponsored annually by the South Western 
Electricity Board in association with the 
Seale Hayne Agricultural College, Newton 
Abbot, Devon, was presented last Friday by 
Lord Citrine. His subject was “* The place 
of the large scale organisation in the modern 
economy, and he forecast a public demand 
for more supervision of large, near-monopol- 
istic, privately-owned industries, and even 
for public ownership of them. Large or- 
ganisations were essential, Lord Citrine 
said, because of their resources for planning 
and research, but, he went on, American ex- 
perience had shown that, despite very severe 
legislation, there had been very limited 
success in preventing combination and the 
abuse of power by large organisations. 

Lord Citrine said that he hoped for better 
results in this country. Neither the Govern- 
ment nor the trade unions wanted to 
suppress competition, he continued, but they 
wanted to ensure that the general efficiency 
redounded to the public interest. There must 
be a greater measure of accountability by 
these companies to the public. Could there 
not be some parallel with the nationalised 
industries, he asked ; their problems were not 
the same but there could be some identity of 
interest there. His feeling was, Lord Citrine 
said, that something in line, in principle, with 
the Iron and Steel Board might provide us 
with a solution. The large scale orgaiisa- 
tion was an inevitable and permanent feature 
of our economic organisation, and, Lord 
Citrine added, he believed it would grow 
in importance. It would function under 
safeguards and supervision which would not 
stifle initiative and flexibility and would be 
accompanied by a sense of responsibility to 
the public. 


Relocation of Industry 


The redevelopment which the City 
Council of Birmingham is carrying out in 
the five major redevelopment areas of the 
city is now in the eighth stage of a twenty- 
phase programme. It is expected to disturb 
some 1300 firms. As the scheme has now 
been in progress for some years the public 
works committee has conducted a produc- 
tivity survey among sixty-seven firms which 
now occupy flatted or unit factories built 
by the Corporation and premises erected by 
the individual firms, to assess partially the 
effect of its relocation policy on industrial 
production. 

Of the fifty-five firms which actually gained 
from the move, it is significant the committee 
states, that the greatest expansion occurred 
in small firms having a floor area not exceed- 
ing 5000 square feet, where output went up 
by 50 per cent, in firms engaged in manufac- 
turing, and in firms occupying rented accom- 
modation. Firms building new premises 
for themselves, the committee suggests, had 
a greater capital outlay and were often 
unable to seize the opportunity to re-equip 
fully because of finance. However, these 
firms were generally confident, the committee 
adds, that the move would prove advanta- 
geous. 

Physical working conditions had improved 
in all cases and efficient time and labour- 


saving layouts had been designed for the 
new premises. Many firms had taken the 
move as an opportunity to discard old 
machinery and replace it with modern equip- 
ment, in many cases adding production 
capacity for which formerly there had not 


been space. It had been anticipated that 
the increase in output per worker would 
rise, the committee says. but it was most 


encouraging to find that the increase had 
been approximately 18 per cent compared 
with the national average increase in output 
per worker over the same two year period 
of only 7 per cent. 


Industrial Trends 


The results of the 
British Industries’ ninth inquiry into indus- 
trial trends were published last week. Based 
on the replies of 728 chairmen and managing 
directors of a representative sample of 
British manufacturing companies, the ques- 
tionnaires were answered in the last week of 
September and the first week of October 
The replies show, the Federation says, that 
the steady rising trend reported in the 
previous four inquiries, June, 1959, onwards, 
has continued but at a slackened pace. 
There are signs, the Federation adds, that 
industrial activity is approaching a plateau. 
The replies indicate that there is rather less 
optimism about the general business situa- 
tion in the country than there was four months 
ago. 

The shortage of skilled labour still appears 
to be one of the most important limiting 
factors on the expansion of production. On 
balance output has risen, but the upward 
margin, though marked, the survey notes, ts 
less than reported in the last four inquiries. 
Total new orders are up on balance, though 
less so than output; 34 per cent of the replies 
reported that orders were “up” whilst 
40 per cent said that output was higher ; 
20 per cent reported that orders were 
* down ” compared with | 1 per cent “* down’ 
on output. The extent to which demand 
may limit output was shown in the replies to 
the question, where “ orders or sales *’ were 
given as the limiting factor to output in 
22 per cent of the replies. The figure four 
months ago was 15 per cent. 

There has been no significant increase in 
export orders over the last four months the 
survey indicates. The rise in raw material 
stocks has continued. Costs are again 
reported to have risen for a significant sector, 
and with little change in selling prices, the 
survey shows that profit margins are again 
under pressure 

According to the Federation's survey, 
capital expenditure authorisation for plant 
and machinery is again expected to be 
higher in the next twelve months, but for 
new buildings the rising trend shown in the 
two previous inquiries this year has turned 
slightly downwards. The proportion of 
firms working to capacity has not changed, 
but the importance of lack of capacity as 
the limiting factor to output has lessened. 

The replies emphasise one familiar point, 
the Federation says, that despite the measures 
taken to reduce home demand, exports have 
not risen to the extent necessary to support 
our high level of domestic activity. But they 


Federation of 


also illustrate the dilemma of our situation, 
the Federation adds. Some relaxation of the 
* squeeze *’ may soon be necessary if domestic 
demand is to be relied upon to justify the 
investment necessary for future growth on 
the other hand; the scope for a revival of 
domestic demand is limited by our balance 
of payments situation. 


Fire Fighting in Factories 


The Ministry of Labour announces 
that a letter is being sent to owners and 
occupiers of more than 220,000 factories in 
Great Britain subject to the Factories Acts, 
drawing their attention to the new require- 
ments under which they must provide 
adequate fire fighting equipment from Dec- 
ember | Ihe order also brings into force 
a provision requiring fire alarms to be 
installed in about 10,000 more factories than 
are at present required to have them, and for 
the testing and examination of these alarms 


periodically, normally at least once every 
three months 
Other important provisions of the Act 


which will become effective are those trans- 
ferring from district councils to fire author- 
ities the duty of ensuring that certain fact- 
ories have adequate means of escape, and 
empowering fire brigade officers to enter 
factories when authorised by a factory 
inspector, for the purpose of assisting the 
inspector on fire matters, and enabling the 
Minister of Labour to make regulations 
about fire prevention and fire fighting. 


Telephone Development Proposal 


The need for a plan to accelerate 
expansion of the telephone system in this 
country was urged at a press conference held 
by the Post Office Engineering Union on 
October 17. Mr. Charles Smith, General 
Secretary, said the union had been concerned 
for some time at the rate of growth of the 
system. How uneven this had been could be 
seen from the fact that the number of 
telephones increased by 338,000 in the year 
ending March, 1957, but in the following 
three years the annual increases had been 
135,000 (1957-58), 206,000 (1958-59) and 
323,000 (1959-60). The union believed that 
serious public attention ought to be given to a 
five-year plan of telephone development 
based on a regular rate of growth of at least 
5 per cent a year. The programme which the 
union proposed, and which it would be 
placing before the Postmaster-General, would 
raise the number of telephones in five years 
from the present 8,000,000 to 10,000,000 
They were convinced that this could be done 
with relatively little extra staff and relatively 
little extra capital expenditure being made 
available. To achieve the programme, 
however, the Post Office would have to use 
sales promotion methods more freely than it 
had done in the past. With its general 
experience of restriction of capital, the Post 
Office had been chary of encouraging 
demand for the telephone. An expansion 
programme would necessitate using advert- 
isement and other forms of sales promption 
on a modest scale, particularly in areas where 
development schemes made it possible to 
offer service virtually on demand. 
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Appointments 


Mr. Gordon Exits has been appointed managing 
director of Farrar Boiler Works, Ltd. 


J. A. Hemmine, Ltd., has appointed Mr. H 
Warbrick as its company accountant 


Mr. Peter Wuincup has been appointed manager 
of the mining division of Richard Sutcliffe, Ltd 


Mr. W. H. Parry has been elected President of 
the Purchasing Officers’ Association for 1960-61 


Mr. H. V. RowLanps has been appointed sales 
director for Burtonwood Engineering Company, Ltd 


Mr. G. H. LowTnian has been elected chairman 
of the Industrial Training Council in succession to 
Lord Mc orquodale 


TANGYeES, Litd., announces the appointment of 
Mr. E. P. Bridson as sales manager responsible for 
both home and export trade 


Sperry Gyroscope Company, Ltd., states that 
Mr. George Orloff, M.1.Mech.E., has joined the 
company’s industrial division as a consultant 


THe MINistRY OF AVIATION announces that Air 
Vice-Marshal C. Scragg has been appointed deputy 
controller (R.A.F.) with the Ministry’s Air Control- 
lerate 


Mr. S. F. Newey, A.M.1.Mech.E., A.M.LE.E 
has been appointed project engineer of the Midlands 
project group of the Central Electricity Generating 
Board 


Mr. D. A. Ocitvie, A.M.1.Mech.E., drawing 
office manager with the parent company, Baker 
Perkins, Ltd., has been appointed a director of 
Baker Perkins (Exports), Ltd. 


Mr. T. H. THorNneycrort, a director of the 
Harland Engineering Company, Ltd., has been 
elected to succeed the late Mr. H. Cowan Douglas 
as chairman of the company 


TARMAC Roapstone, Ltd., announces the appoint- 
ments of Mr. T. C. Clinch and Mr. W. E. Witchell 
as local directors in the southern division and of 
Mr. R. Smith in the central division of the company. 


THe NATIONAL Coat Board has appointed Mr 
E. Keen to be industrial relations director of the 
north eastern division of the Board, in succession 
to Mr. J. V. Curry who has resigned for health 


reasons 


CAPTAIN (E.) W. GreGson, M.1.C.E., M.I.Mech.E. 
a director of W.G.1., Ltd., Manchester, has taken 
up the appointment of managing director of West's 
Piling and Construction Company, Ltd., a sub- 
sidiary of W.G.I., Ltd 


RICHARD Sutcuiirre, Ltd., has announced the 
appointment of Mr. A. H. Holmes as secretary of 
the company in succession to Mr. E. Crome who 
will in future devote more time to Group activities 
Mr. Crome will continue as financial director of 
the company 


Foster Brotuers (LONDON) Ltd., announces that 
owing to advancing years Mr. A. T. Ayers is shortly 
retiring from the board and his place will be taken 
by Mr. J. S. Derek Ayers. The firm also announces 
that Mr. J. H. Watson has joined the sales side of 
the company 


GATE MACHINERY COMPANY, Ltd., announces that 
Mr. J. G. Famey, Midland sales director, and Mr. 
A. J. Cann, technical representative for south London 
and southern home counties of the Elgar Machine 
Tool Company, Ltd., have been appointed to the 
company's board of directors. 


GLENFIELD AND Kennepy, Ltd., has announced 
the appointment of Mr. Eric Miller, A.M.LC.E 
formerly lecturer in hydraulics and hydrology at 
King’s College, Durham University, to the post of 
research engineer, in charge of the company’s new 
hydraulics laboratory at its Kilmarnock Works 


J. Case Company, Ltd., has announced the 
appointment of Mr. L. H. Hart as area representa- 
tive in the four northern counties, Northumberland, 
Westmorland, Cumberland and Durham. Mr. Bob 
Dales has been appointed area representative in the 
counties of Warwick, Worcester, Hereford, Shrop- 
shire and Stafford. 


J. BLAKEBOROUGH AND Sons, Ltd., has announced 
the appointment of Mr. W. L. Gibson as chief 
engineer. Mr. C. D. Blakeborough continues as 
manager of the company’s nuclear and steam division, 
and becomes the chief assistant to the sales director, 
Mr. W. E. Ashley. 


FirtH - Vickers STAINLESS Steers, Ltd., has 
announced that Mr. C. E. Homstrom, a director of 
the company and chairman of Shepcote Lane Roll- 
ing Mills, Ltd., has retired from the boards of these 
two companies Mr. J. T. W. Dewar, managing 
director of Firth-Vickers Stainless Steels, Ltd., 
and Shepcote Lane Rolling Mills, Ltd. has been 
appointed chairman of Shepcote Lane Rolling Mills, 
Ltd 


DowDING AND Mitts, Ltd., announces that 
following the death of Mr. A. E. Hollings, managing 
director, Mr. G. A. Onion has been appointed to 
the board. He will be director-in-charge of the 
Birmingham Works and Mr. P. L. Hollings will 
continue as director controlling the London and 
Southampton Works. Mr. W. L. Henderson has 
been promoted to manager of the London Works 
with Mr. P. A. Chambers as assistant, and Mr. H 
Westwood the manager of Birmingham Works with 
Mr. F. J. Gardiner as assistant 


Business Announcements 


WINSTON ELecTRONICS, Ltd., Shepperton, Middle- 
sex, has appointed Hawnt and Co., Ltd., 112-114, 
Pritchett Street, Birmingham, 6, as its Midland 
distributor 


PRODUCTION-ENGINEERING, Ltd., announces that 
it has formed a new organisation in Paris, Produc- 
tion-Engineering Société Anonyme, 3, Square de 
Opera, Paris, IXeme 


Lonpex, Ltd., Anerley Works, 207, Anerley Road, 
London, S.E.20, announces that it is the sole distri- 
butor in the United Kingdom for the electro-magnetic 
valves manufactured by Concordia G.m.b.H., 
Stuttgart 


COVENTRY MACHINE Toot Works, Ltd., and 
WICKMAN, Ltd., announce that discussions between 
them have been successfully concluded and that 
Wickman has now delivered a formal offer to 
Coventry to acquire the whole of the issued capital 
of the company 


WICKMAN, Ltd., Coventry, states that the sole 
agency in the United Kingdom for the mining and 
construction equipment built by the Gardner-Denver 
Company, Illinois, U.S.A., has now been assumed 
by the Wickman Mining Division, Bottrill Street, 
Nuneaton 


Dowty Seas, Ltd., a member of the Dowty 
Group, is to set up a subsidiary in Malta to manu- 
facture synthetic rubber seals for hydraulic and 
pneumatic equipment The subsidiary company, 
which is to be called Malta Rubber, Ltd., will export 
all its output. 


Coit VENTILATION, Ltd., has announced the 
formation of a part-owned subsidiary company in 
N.V. Braat en Colt Ventilatie of The Hague. The 
new company is a joint venture with the Dutch 
engineering company N.V. Bouwstoffen v/R A. E. 
Braat of The Hague 


CONSIDERE CONSTRUCTIONS, Ltd., announces that 
its offices at 72-74, Victoria Street, are being demol- 
ished early next year, and that it is moving to new 
offices at 66-71, Wilton Road, Westminster, London, 
S.W.1, on Friday, October 28, 1960. The telephone 
numbers Victoria 3033-4 will remain unchanged. 
Official permission has been given to a change of 
name to Considére and Partners, Ltd., which will 
be used in future. 


Arpex Surraces Ltd., of 88, Crawford Street, 
London, W.1, has been formed to market the floor 
screeding compounds “ Ardex,” “Ardur” and 
“ Ardurit,”’ manufactured by Ardex Chemie G.m.b.H. 
of Western Germany. Mr. Percy Harris is chair- 
man ; the other directors are Dr. Ing. K. Krafft, 
Monsieur R. H. Guerin and Mr. J. Warren-Price, 
F.C.LS. It is intended that, in due course, these 
products will be manufactured by Lafarge Aluminous 
Cement Company, Ltd., at their West Thurrock 
Works. 


Bristo. Sippecey Ltd. has announced that it has 
signed an agreement with Svenska Rotor Maskiner of 
Stockholm for the manufacture of SRM _ hydraulic 
torque convertors at the company’s power division 
in Coventry. 


Contracts 


G. Wimpty AND Co., Ltd., is to construct a by- 
pass about 34 miles long at Torryburn, Fife, on the 
Dennyloanhead - Kincardine - Kirkcaldy - St. Andrews 
trunk road, at an estimated cost of £272,000. The 
contract will be carried out under the supervision of 
Fife County Council as agents for the Secretary of 
State 

TARMAC CliviL ENGINEERING, Ltd., has received a 
contract from the Minister of Transport for divert- 
ing the Worcester—-Wolverhampton-South of Stafford 
Trunk Road (A.449) from the village of Battlefield, 
in Staffordshire. The new road will be constructed 
on the east side of Battlefield and have dual 24ft 
Carriageways, separated by a central reservation, 
which will run for just over 4mile to the south 
Staffordshire County Council (county surveyor 
Mr. F. Jepson, O.B.E., M.LC.E.) acting as agent 
authority for the Minister, prepared the scheme 


THe GENERAL Evectric Company, Ltd. is engaged 
on an order from the British Transport Commission, 
valued at over £580,000, for the electrical equipment 
of twenty-three high-speed a.c. multiple-unit electric 
trains. These are designed for a maximum service 
speed of 90 m.p.h., and comprise fifteen four-car and 
eight two-car sets for express services on the Eastern 
Region between Liverpool Street and Clacton or 
Walton. This is the first order placed in this country 
for electric motor coach equipment to for speeds of 
this order. The motor coaches will be equipped with 
silicon rectifiers 


Miscellanea 


ALUMINIUM ScraPp.—A Standard Classification 
and Segregation Schedule for Aluminium and 
Aluminium Alloy Scrap has been produced by The 
Association of Light Alloy Refiners and Smelters, 
Ltd. jointly with the National Association of Non- 
Ferrous Scrap Metal Merchants. Copies are avail- 
able on request from the former Association at 3, 
Albemarle Street London, W.1 

THE INSTITUTION OF CiviL ENGINEERS has adopted 
a suggestion made at a recent meeting to form a 
library of computer programmes. The suggestion 
was made when the paper “ The Place of Digital 
Computers in Civil Engineering,” was being dis- 
cussed. It was pointed out that as digital computers 
were playing such an important role in fields of 
design and research, the Institution ought to estab- 
lish a library of existing programmes of interest to 
civil engineers, the availability of which would be a 
valuable aid to engineers engaged in design. 

CHANGES IN _LC.E. ExAMINATIONS.—The Institu- 
tion of Civil Engineers announces that as from 
October, 1962, a number of changes will be made in 
Part II of the Institution examination. Three new 
subjects will be introduced, namely, “town and 
country planning”; “highway design and traffic 
engineering "’; and “ water supply, sewerage and 


sewage treatment.” At the same time, the subject 
“civil engineering construction”’’ will supersede 
* building construction.”"” The syllabus of each of 


the new subjects has yet to be approved by the 
council, but the syllabus for “civil engineering con- 
struction,”’ which was drawn up by Mr. P. E. Sleight, 
M.Eng., Head of the Department of Civil Engineer- 
ing at Brighton Technical College, has already been 
so approved. From 1962 there will be two groups 
of papers for candidates in Part Il. Group A will 
consist of four compulsory papers—* theory of 


Structures’” “surveying”; “geology and soil 
mechanics’; and “hydraulics,” plus one paper 
selected from the three new subjects being introduced 
and “civil engineering construction.” At the 


moment “ Hydraulics *’ is not compulsory in Group 
A, and from 1962 * engineering materials ** will not 
be a subject of examination as at present. Group B 
will remain in effect a separate examination, but 
widened in scope ; it will be jointly administered by 
the Institution of Civil Engineers and the Institution 
of Gas Engineers. Part | of the Institution Examina- 
tion, which remains unaltered, is common to nine 
engineering bodies—the Institutions of Civil, Mech- 
anical, Electrical, Municipal, Gas, Public Health, 
and Production Engineers ; the Institute of Marine 
Engineers; and the New Zealand Institution of 
Engineers. 
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Underfloor Wheel 


Lathe for Railway 


Vehicles 


N underfloor wheel lathe for railway work 

shops has been developed by Wilhelm 
Hegenscheidt K.G, Erkelenz/Rhid, Germany, 
to reduce appreciably the time normally entailed 
in taking rolling stock out of service to remachine 
wheel flanges and treads The equipment is 
installed in a rail pit so that a locomotive or 
other vehicle can be run straight on to it and the 
wheels in each axle in turn machined, without 
dismantling or renewing any major 
It is stated that all the wheels on 
electric locomotive can be returned in an 
The overall 


need for 


components 
a B,-B 


eight hour shift on these lathes 








design and construction of the lathe, which can 
be used for reconditioning wheels from 30in to 
Sft 6in diameter, can be seen in the photograph 
and drawing we reproduce on this page 

A heavy base frame supports the main bed 
of the machine in vertical guides When a 
vehicle has been positioned over the machine the 
bed is raised by two hydraulic cylinders to 
support the wheel-set on a pair of rollers at each 
side. On an initial lift a bridge section of the 
rail track is removed and then the bed ts raised 
and mechanically locked in the working position, 
with the wheels fully supported on the rollers 





Underfloor wheel lathe in the lowered position in pit and with bridge rails inserted for the placing of a 
locomotive over the machine 
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General arrangement of underfloor wheelset lathe 


ROLLER SLIDE 
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In this lifting movement the full weight of the 
vehicle is not supported by the machine but only 
sufficient contact pressure applied to give 
effective loading on the rollers to enable them 
to drive the wheel set for machining purposes 
This contact pressure is set with reference to a 
gauge 

The wheel-support roller assemblies on each 
side of the machine are mounted on transversely 
adjustable bed slides and each of the four rollers 
is driven by an individual two-speed 7-5 h.p 
squirrel-cage motor through a four-speed gearbox 
and transmission shaft These driving motors 
are synchronised and they can only be started 
if all the gearboxes are set for the same speed 
The rollers are carried in heavy anti-friction 
bearings and each is profiled to conform to the 
wheels to be supported and machined. Grooves 
in the rollers are used to support the wheels 
through their flanges whilst the wheel treads are 
being machined and adjacent sections support 
the wheels through their treads whilst the 
flanges are being turned. To bring a roller set 
in position on the machine the roller slides are 
bed by hydraulic cylinders 
grooved flange or 


along the 
required 


traversed 
to position the 


tapered tread profiles of the rollers in thei 
working position in respect to the wheels 
During the machining of the treads and -vhen 


the wheel flanges are supported on the roller 
grooves one of the rollers is arranged to provide 
also an axial support to prevent any tendency to 
sideways movement of the set. When a wheel 
set is carried through its treads on the rollers it 
is axially supported by two of the driving rollers, 
which are fitted with collars tapered at 45 deg 
and maintain contact with the chamfered sides 
of the tyres. One of these latter rollers has a 
degree of axial movement on its bearings. With 
this ability to yield in the axial direction the 
roller provides compensation for any tendencies 
to wheel wobble during machining. The driving 
speeds available for turning the wheels range 
from 18 to 102 r.p.m 

Tool slides on each side of the bed are equipped 
for copy turning with hydraulic tracer control 
from templates on a turret head. On this turret 
a number of templates to cover the profiles of 
a range of vehicle wheels can be mounted and 
selected as required. These slides are traversed 
along the bed for the feed motion by hydraulic 
cylinders and a stepless range of feed speeds 
from 0-S5mm to | -Omm per revolution is available 
together with a rapid traverse motion An 
electronic equipment checks and records wheel 
diameter at each machining operation so that 
\ 
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all the wheel sets of a vehicle are turned to the 
same dimensions. All the work of setting the 
machine and controlling the turning operations 
is carried out from a desk set centrally in a pit 
between the running rails. Dials and push 
buttons on the desk panel are used to determine 


the depth of cuts, cutting speeds and feeds, 
slide settings, &c 

The representative for Hegenscheidt machines 
in this country is the Elgar Machine Tool 
Company Ltd. 172-178, Victoria Road, Acton, 
London, W.3. 


Some Exhibits from the Brno 
Trade Fair 


ROM September 11 to 25 the Second Inter- 

national Trade Fair was held at Brno, Czecho- 
slovakia. Like the first trade fair which took 
place last autumn this year’s event was a purely 
technical fair. Over 3000 Czech exhibits cover- 
ing the full range of the engineering industries 
were presented of which 10 per cent were stated 
to be novelties ; as well as a large number from 
abroad including this country The Fair is 
generously laid out on an area of 520,000 square 
metres with a covered space totalling 66,000 
square metres comprising four principal halls 
and several smaller buildings and an open-air 
exhibition of 60,000 square metres 

Among the products of the Czech machine 
tool industry we noted the “ OFP 20” gear 
hobbing machine (Fig. 1) with automatic cycle, 
which is stated to be particularly suitable for 





Fig. 1—** OFP 20° gear hobbing machine 





Fig. 2—Tube calibrating mill 


large-scale production by virtue of a magazine 
with feeder which makes the production fully 
automatic. The cycle is electro-hydraulic with 
impulses derived from stops on a stop disc. The 
infinitely variable feeds of the hobbing slide 
(1-6mm to 100mm per minute) and that of the 
table (2-5mm to 200mm per minute) are inde- 
pendently adjustable. Ease of setting-up is 
claimed to render the machine advantageous 
even for short series. Gears can be machined 
up to 6-350 D.P. (module 4) and 200mm diameter 
and width. Hob speeds are arranged in nine 
steps from 63 to 400 r.p.m. A 9kW main motor 
is fitted 

The general tendency towards automatic 
operation was exemplified by. among others, 
the model “VR4A™” radial drilling machine 
which this year was shown equipped with an 
“1IZS” cross table. This table consists of a 
bed and two slides moving mutually at right 
angles on anti-friction bearings. The machine 
has a device for automatically setting the table 
co-ordinates either by preselection or by punched 
tape programme control. When the co-ordinates 
have been set, the table is clamped automatic- 
ally. There are sixteen spindle speeds from 
28 to 2500 r.p.m. and sixteen feeds from 0-05mm 
to 2mm per revolution, which may be preselected 
or programme controlled, with programme con- 
trol of the vertical movement of the spindle, and 
a positive stop for drilling to a definite depth. 
The machine has a 40mm diameter spindle with 
310mm _=svertical +=movement. The distance 
between the spindle and the guide ways of the 
Sleeve can be varied between 320mm _ and 
1250mm, and the daylight between spindle and 
base, from 286mm to 1330mm. The arm has a 
vertical movement of 750mm and can be swung 
full circle about the column. 

The tube calibrating mill (Fig. 2) comprises 
seven stands fitted with 400mm diameter rolls. 
Tubes are rolled hot (950 deg. Cent.) and the 
mill can accept diameters from 60mm to 140mm, 
and wall thicknesses from 3mm to 22mm. Tube 
input speeds are 0-735m to 0-955m per second. 


depending upon the diameter. Pressure exerted 
by the rolls is 13,000 kg., and two motors of 
125kW, 500 r.p.m. each are fitted. A circulat- 
ing lubrication system (160 litres per minute) Is 
installed. By equipping the mill with individual 
40kW d.c. motors in place of the geared drive, 
the speed can be stepped up to approximately 
Im per second and the maximum wall thickness 
to 28mm. 

Exhibits by the First Brno Engineering Works 
included a 45-ton per hour fan mill for low-grade 
coal, which is directly driven by a 750kW motor 
at 600 r.p.m. The runner has a diameter ol 
2500mm. The 1300mm diameter rotor of the 
precrusher is belt-driven at 1000 r.p.m. by a 
separate 5SOkW motor. Inlet air temperature is 
800 deg. to 1000 deg. Cent. The fan mill con- 
sists of a welded grinding casing, with circum- 
ferential logarithmic spiral surrounding the 
overhung rotor, the grinding element proper 
Plates bolted to the case form the lateral lining 
while the circumferential lining consists of flat 
bars inserted around the circumference and 
resting loosely on the lateral lining The 
material to be ground passes from a dryer to the 
precrusher through an inlet gate. The support- 
ing structure of this gate can be moved on wheels 
in order to facilitate opening the gate for main- 
tenance of the fan wheel as well as of the pre 
crusher rotor. 

The CKD Works, Blansko, 
hydraulic desk-type speed governor for Pelton 
turbines (design Professor Nechleba) The 
governor, model ““HROP VII,” is designed 
to operate with two out of four of its control 
needle valves up to 50 per cent of full generator 
output, and with all four needle valves above 
50 per cent output. The hydraulic oil circuits 
for the speed control and for the servo are 
independent. The governor measures 1150mm 
by 1150mm by 120mm high and weighs 2200 kg 
It can be adapted for use with Kaplan or Francis 
turbines. 

The CKD Works, Prague, displayed a number 
of refrigeration compressors including the model 
“4 VD 260 A,” for ammonia shown in Fig. 3 
This has four cylinders in vee-arrangement with 
counterflow. The two-throw forged crankshaft 
is supported in the welded frame in three main 
bearings. On each crankpin sit a pair of connect- 
ing rods belonging to opposite cylinders. Two 
cylinders of 250mm bore in one row constitute 
the low pressure stage, and the other two the 
high pressure stage with a bore of 150mm, both 
stages having a stroke of 150mm. The com- 
pressor is directly driven through a flexible 
coupling at 730 r.p.m. by a three-phase, 82kW 
induction motor mounted on the same base 
The refrigerating capacity of this machine is 


exhibited a 


quoted as 115,000 kcal per hour working between 





Fig. 3—Refrigeration compressor model ‘‘ CKD 4 VD 260A ” 
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Fig. 4—Model of raking machine for discharging 120 tons of sugar beet per hour 


35 deg. and 35 deg. Cent. Machines of 
this design are made with up to eight cylinders, 
also for “* Freon 12” and * Freon 22.” 

An important field of effort for many years 
has been the development of machinery for all 
stages of the sugar industry. Current shortage 
of agricultural labour makes it imperative to 
mechanise as much as possible the annual beet 
“campaign.”” The Skoda Works in Hradec 
Kralové has developed machinery for the load- 
ing and unloading of beet which was shown in 
model form at Brno. In Fig. 4 may be seen 
a travelling raking machine with an _ hourly 
capacity of 120 tons, for unloading railway 
wagons with removable or flap-down sides. The 
beet drop into a hopper under the track from 
where they are removed by a conveyor belt. 
The machine is hydraulically operated, with 
interlocked controls. Both forward and return 
stroke of the shovel are working strokes. 

The handling of beet is usually carried out in 
the “ semi-wet "’ state except under conditions 
of continuing frost when the beet are handled 
dry. A model showed a semi-wet plant capable 
of unloading, washing, and stacking 200 tons 
per hour. Beet are unloaded from wagons, 
lorries and trailers into washing machines and 
then pass through leaf and straw catchers on to 
a lifting conveyor where washing water and 
unusable fragments up to 10mm size, or pulp, are 
removed. The transport which follows is already 
without water. Substantially cleansed beet and 
roots which can be processed proceed through 
a separating screen to the main conveyor. 
Roots larger than 10mm are screened out and 
separately loaded or added to beet to be washed 
for processing. Beet are removed from the stock- 
yard by water jets which swill them into flumes 
and into the washing machine. Such hydraulic 
handling avoids injury to the beet and the 
resulting losses. The equipment, it is stated, 
can also be adapted for the dry method, or a 
combination of the two. 

Also exhibited was a 65kW, 50 to 1450 r.p.m., 
sugar centrifuge in which the complete cycle 
was automatic with the exception of the charging 
operation. The centrifuge drum has a diameter 
of 1220mm, a height of 580mm, and can hold a 
charge of 450 kg. 

A large proportion of exhibits were concerned 
with the chemical industry. Among other items 
we noted a 200-litre vibrating mill directly driven 
and operating at a frequency of 2880 cycles per 
second. The dimensions of this machine are : 
length, 2500mm, width 800mm, and height 
1100mm ; the weight is 2000 kg. Such mills are 
used for the trituration of special cements, 
certain kinds of foodstuffs, colours and other 
chemicals, as well as in connection with metal- 
lurgical processes. The high proportion of 
grinding charge (steel spheres and cylinders) to 
material (70 : 30) ensures an almost complete 
grind to the final size which is below | micron 
(0-00imm). The capacity of the machine, 
which works continuously, is stated to be 2400 
litres per hour. 

A prototype plastic extrusion machine devel- 
oped by the Buzuluk Works at Komarov was 
exhibited in connection with a semi-automatic 


line for the production of polyethylene bags. 
The extrusion machine is characterised by 
having a double worm comprising two concentric 
parts. The hollow outside worm has an outer as 
well as an inner thread. The inner worm is 
concentric with the other and is separated from 
it by a liner which extends from the nozzle end 
rearwards over almost its whole !ength, leaving 
only the last thread uncovered. The plastic 
material is drawn from the hopper and pushed 
forward by the outside thread of the outer worm, 
passes round the front end and returns by way 
of the inside thread. It is then extruded forward 
again by the central worm which has a diameter 
of 60mm. The arrangement leads to a great 
saving in length which amounts to only 1200mm, 
or 1400mm including the nozzle. The drive is 
from a 13kW motor through infinitely variable 
gearing, to give worm speeds of 20 to 120 r.p.m 
controlled by a tachodynamo and tachometer. 
Heater elements of 3kW are fitted and the 
temperature is stated to be controllable to 
within | deg. Cent. over the range 20 deg. to 
300 deg. Cent. The hopper holds 50 litres and 
the machine has a maximum hourly output of 
80 kg. 

Heavy current electrical products were repre- 
sented by a three-pole airblast circuit breaker for 
380kV, 15,000MVA break capacity (Fig. 5). 
Made by the Skoda Works, Pizen, it is arranged 
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Fig. 5—Air-blast circuit breaker for 380k\ 


for optional single-pole reclosing The same 
maker introduced a 380kV isolating switch for 
a current rating of 1250A, and an instrument 
transformer for the same voltage 

In the open air exhibition were to be seen a 
number of railway exhibits, including electric 
locomotives, trainsets, and passenger and goods 
vehicles. A rail-mounted mobile power plant 
was shown equipped with a two-shaft 2-5MW 
gas turbine. The plant is housed in a single 
vehicle, with a total weight of 117 tonnes includ- 
ing 4000 litres Bunker “*C ” fuel. The generator 
is rated at 3125kVA, 6-3kV, at 3000 r.p.m. Inlet 
temperature to the hig.i-pressure turbine ts stated 
to be 650 deg. Cent., and the efficiency of the 
cycle, which incorporates a heat exchanger, is 
quoted as 19-2 per cent. The power plant can 
be towed at a maximum speed of 100km per hour. 


The Rance Tidal Power Project 


By J. H. 


N THE ENGINeER for July 13 1956 (page 54 

et seq.) the present writer gave some details of 
the Rance tidal power project of Electricité de 
France which at that time had been fully 
described in papers presented to a Study Session 
of the Société Hydrotechnique de France, and 
which, it was thought, was about to be con- 
structed. In fact, the writer said at that time 
that work had just started on the dam across 
the River Rance, which is to be situated about 
2-17 miles south of the port of St. Malo. How- 
ever, a little later a restriction of capital expendi- 
ture caused the preliminary exploration work 
that the writer saw in progress on the dam 
emplacements at both sides of the river to be 
suspended. News has just come to hand that 
a modified scheme for the Rance tidal power 
project has now been finally approved by the 
French Government, and work will be recom- 
menced this Autumn. 

The original scheme was for thirty-eight 
generating units each of 9000kW, and the 
amended project as illustrated on page 690 is now 
to employ twenty-four units each of 10,000kW, 
running at 93-75 r._p.m. These will be the same 
bulb-type units as mentioned in the earlier 
article, and will operate in a completely enclosed 
shield or nacelle, within which there will be a 
slight degree of pressurisation, up to 14 |b. per 
square inch above atmospheric pressure. In 
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addition, there will be six sluice gates, of SOft by 
32ft, to assist in the filling or draining of the 
reservoir created by the dam, which is unchanged 
in length and situation There will be one 
lock, for the passage of the small boats which 
sail up the River Rance, and this lock will 
have dimensions of 213ft long by 42ft wide 

The cost of the new project will be 395-25 
million New Francs, compared with a cost of 
500 million New Francs for the original scheme 
There will be a barrage section in the new project 
which can ultimately be changed to provide 
for additional generating units in the future. 

It is perhaps worthwhile recapitulating the 
particular advantages of this project, when 
compared to any previous schemes for utilising 
power. Broadly, it enables peak power to be 
delivered to the system at whatever time the 
peak may occur, irrespective of the tidal state, 
providing pumping energy can be borrowed 
from the system as required 

The bulb generating units can be used to 
perform three functions : generation, pumping 
or valving, with the feathering blades in the 
fully open position 

In the previous article the present writer set 
out the modes of operation of the scheme, 
Starting from high tide the turbines may be 
used as pumps if energy is available, i.e. if it is 
an off-peak period, to fill the basin to a higher 
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The Rance tidal power project, amended recently, will have twenty-four 10,000kW 


level than the top tidal mark. Next, as the tide 
falls away on the outside of the dam, the turbines 
can be used to generate power ; when the head 
has fallen too low for power generation, the 
turbine blades are feathered to act as valves to 
accelerate the flow of water to the seaward 
side. The turbines can then once more become 
pumps and provide an artificially low level of 
water within the basin. The tide will now have 
started to rise, and as the water in the basin is 
artificially low, generation can take place once 
again, this time with the water flowing from 
the sea to the estuary. Once this level becomes 
too low for generation, the turbines are again 
feathered, so that they act as sluices. The cycle, 
with variations of timing to suit the available 
energy from the network for pumping, and 
the energy required from the tidal scheme, is 
repeated with each of the two tides in the day, 
and so on continuously 

The earlier scheme would have provided 
800 million kWh per annum, but the later 
scheme, with reduced capacity, is envisaged as 
producing 567-5 million kWh per annum 
However, the important feature of the scheme 
is that its designers are prepared to guarantee 
a peak output when most needed. They say 


that during the 1200 hours of peak demand in 
three 
February 


winter months—December, January 
they can always provide firm 


the 


and 





peak power, whenever the peak occurs, of 
96:8MW. During the 300 hours of top peak 
demand during these months, they say they can 
provide 194-5MW at any state of the tide. 

The project will involve some 400,000 cubic 
metres of earth work, and 296,000 cubic metres 
of concrete 

Re-Railing Equipment 

We have received details of the Lukas hy- 
draulic re-railing equipment for locomotives and 
other rolling stock, made by Frieseke and 
Hoepfner G.m.b.H., Erlangen-Bruck, German 
Federal Republic. Our illustration (Fig. 1) 
shows the equipment in use. It comprises a 
3-25m-long light metal box girder weighing 
190 kg which supports a light metal telescopic 
jack weighing 63 kg. The jack can lift up to 
130 tonnes with the large lower piston and up 
to 60 tonnes with the upper piston, the total 
effective lift being 490mm Mounted on a 
roller base weighing 58 kg, the jack can be shifted 
sideways by hydraulic pressure. For this purpose 
the ram of the horizontal cylinder carries an 
extension with a pawl which engages in slots 
spaced along the centre line of the girder top 
flange. Movements are controlled by one man 
from a control table (partly visible in the illus- 
tration) 

Hydraulic pressure of up to 450 kg per square 
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bulb type generating sets 


centimetre is generated by a pump unit driven 
either by a 7-3 h.p. petrol engine or a 4kW, 
1500 r.p.m., three-phase motor 

The bridge girder is designed to be trans- 
ported by four men by means of handgrips at the 
ends. A similar girder but 4-4m long and weigh- 
ing 245 kg, can be handled by six men. These 
girders can carry up to 60 tonnes without any 
special foundations between the rails. 

A second kind of lifting jack weighs 59 kg 
and has a stroke of 160mm. This is designed to 
lift in stages, having a shoulder under which 
support blocks are placed while the ram is 
retracted for the next lift for which a centre 
block is inserted 

For righting rolling stock which has over- 
turned on its side, a further type of jack is avail- 
able which has a lifting capacity of 40 tonnes and 
gives a lift of 800mm. This jack may be used 
piston downwards, when it can be hooked under 
the wagon frame by means of a claw at the top 
of the cylinder. In that case only 120mm of 
floor space are stated to be required 

Alternatively, as shown in Fig. 2, the jack is 
used the right way up, standing on a piece of 
timber to spread the load Special double 
straps are used which incorporate a number of 
rungs. On reaching the top of the first lift, a 
second set of jacks is placed under the next 
set of rungs, and the lifting continues 





Fig. 1 (left)}—Re-railing a locomotive by means of a hydraulic jack, mounted on a movable base on a lightweight girder. 
wagon using hydraulic jacks engaging with support straps. 


Fig. 2 (right)—Righting of tank 


At the end of the first lift, a second jack is placed under the next rung of each strap 
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Construction of New N.B:S. 


Laboratories 


ITHIN the next twelve months, the 
National Bureau of Standards will break 
ground at its new site 20 miles from Washington, 
D.C., at Gaithersburg, Maryland, and _ start 
construction of the first three buildings in its 
new laboratories. Planning for the new labora- 


tories has been under way since the summer of 


1958, when Congress appropriated funds for 
architectural work. The Public Buildings Service 
of the General Services Administration, which is 
responsible for the construction programme, 
expects to award the first contracts toward the 
end of this year. 

The two laboratory buildings to be started in 
the coming year, Engineering Mechanics and 


Radiation Physics, are being given priority 
because of the urgent need for expansion of 
these research programmes This expansion 


involves the installation of large equipment in 
specially designed structures. Funds for these 
laboratories, the scientific equipment, the site 
development, and the power plant which will 
serve the entire new facility, were made available 
on July 1, 1960, in a Congressional appropriation 
of 23-5 million dollars. When completed, the 
new “campus” will have twenty buildings 
housing new research facilities as well as all of 
the Bureau's present activities. The total cost 
of the new laboratories, new equipment and 
moving of present equipment, is expected to be 
about 104 million dollars. 


For several years now, the Bureau's vital 
services to national defence, military research, 
and industrial technology have been greatly 


hampered by inadequate and outmoded research 


facilities. Many of the buildings on the present 
site are temporary, and even the permanent 
buildings are outmoded Renovation and 


modernisation would be costly, amounting to 
more than half the estimated cost of a complete 
new laboratory In addition, some of the 
facilities contemplated could not be built on an 
urban site such as the Bureau's present location 
in Washington. Space for further expansion is 
also lacking at the present site. As a result of 
the rapid expansion of technology and the growth 
of scientific research, the Bureau’s responsibilities 
have greatly increased. Extensive programmes of 
research and development must now be con- 
ducted in the physical sciences and engineering 
to meet the needs of science and industry for 
new and improved standards and measurement 
methods. The new site will enable the Bureau 
to plan and conduct a more up-to-date pro- 
gramme consistent with its increasing respon- 
sibilities. 

The rural location will remove the Bureau's 
work from the variety of mechanical, electrical, 
and atmospheric disturbances present in a City 
and will reduce the effect of these factors on 
precise scientific measurements. In addition, 
the new site will provide a rural location where 
scientific work can be undertaken with a mini- 
mum of interference to community life. A tract 
of approximately 550 acres of land near Gaithers- 
burg, Maryland, was acquired four years ago. 
The completion of the Engineering Mechanics 
Laboratory and the power station is expected in 
the winter of 1962. The Radiation Physics 
Laboratory is scheduled for completion in the 
spring of 1963. 





in Maryland 


ENGINEERING MECHANICS LABORATORY 


The Engineering Mechanics Laboratory is a 
specially designed building which will house 
large Capacity compression and tension testing 
machines, dead weight machines, offices and 
general service space These new calibration 
facilities for force-measuring devices are urgently 
needed in missile and rocket development pro- 
grammes to supply the accurate determination 
of the rocket thrust and of missile load which 
are so critical at the early launching stages of a 
missile flight : they will also be of great value 
to other industries 

A new compression and tension testing 
machine of at least 10,000,000 Ib capacity which 


activities in neutron physics, radiation theory, 
radioactivity, X-rays, high-energy radiation 
nucleonic instrumentation, and radiological 
equipment. This laboratory will also house the 
high-intensity electron accelerator now being 
designed for the Bureau. This linear accelerator 
will produce one of the world’s most intense high 
energy clectron beams—a beam with energies 
continuously variable from 10 MeV to 100 MeV 
and power outputs of the order of 40kW This 
power output is about 100,000 times that now 
obtained in this range at the Bureau 

The linear accelerator (** Linac ") will be placed 
in a narrow room 140ft long with a magnet room 
at the end and three measurement rooms situated 
radially around the magnet room. The electron 
beam from the * Linac” will be controlled by 
the magnets and deflected into one of the three 
measurement rooms. Shielding for the magnet 


room is provided by 12ft thick concrete walls 
and interlocking concrete doors The other 
rooms will not require elaborate shielding 


since they are peripheral rooms 40ft underground 
Each of the measurement rooms and the magnet 





Artist’s rendering of new site of the National Bureau of Standards at Gaithersburg, Maryland, 
Radiation Physics Laboratory in foreground 


requires a working height of 80ft will be situated 
in the largest area of the laboratory. This will 
be a replacement for the Bureau’s present 50-year- 
old machine which provides compression meas- 
urements only. An area of 2500 square feet 
with a 20ft clear height is being prepared for 
the horizontal testing machine which is capable 
of exerting 2,300,000 lb in compression and 
1,150,000 Ib in tension. Final designs are being 
completed on dead weight machines of 
300,000 Ib and 1,000,000 Ib capacity which will 
also be situated in this building. The Bureau 
will then be able to calibrate force measuring 
devices up to 1,000,000Ib by applying test 
loads accurate to 0-005 per cent. The present 
dead weight machines extend only to 11,000 Ib, 
making it impossible to achieve high accuracy 
when calibrating very large devices. 


RADIATION PHysics LABORATORY 


The Radiation Physics Laboratory will be a 
complex structure with a gross area of approxi- 
mately 155,000 square feet in four levels below 
and three above grade. The building will house 


the Radiation Physics Division with its extensive 


room require 10-ton to 20-ton cranes to manipu- 
late equipment and shielding blocks 


The sub-basement level will contain the 
“ Linac ™” complex, maintenance and experi- 
mental set-up laboratories for the “ Linac” 


several X-ray research laboratories, a cobalt-60 
source pool and 1000 curie sources of cobalt-60 
and caesium-137. The basement level will house 
the Bureau's 50 MeV betatron, 180 MeV synchro- 
tron, 3 MeV and 1-5 MeV electron accelerators 
and the 2 MeV Van de Graaff positive ion 
accelerator. Space is planned on this floor for a 
variable energy, 40MeV cyclotron, to be acquired 
at a later date. The first floor will contain the 
upper level of the betatron, synchrotron, and 
cyclotron rooms, as well as other laboratories 
and offices A three-storey general-purpose 
wing at the opposite end of the building from the 
accelerators will contain offices, conference 
rooms, and some laboratories. Also included in 
the structural features of the building are pro- 
visions to permit its use as a fall-out shelter for 
approximately 1500 persons. 

The size and topography of the new site make 
is possible to have four time-of-flight tubes 
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100m, 
connection with the laboratory 
flight tubes would be used to measure neutron 


200m, 


cross sections and to measure the energy spectra 
of photo neutrons 
rectifier accelerator now being used at the present 
site will be replaced by a 3 MeV electron acceler- 
ator and a 14 MeV electron accelerator. 
new equipments to be installed in the building 
include beam pulsing equipment for the 2 MeV 
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300m, and 800m in length—in a powerful radio-frequency oscillator with a rf TERMINAL 
The time-of- frequency of 300 kc/s. Two large electrodes ELECTRODE = —< ] 
just inside the cylindrical outer tank draw 
power from the oscillator and induce a radio rf. CHOKE corona | 
The 1-4 MeV transformer- frequency potential in a set of corona rings RECTIFIERS GRINGS | 
just inside the electrodes, as shown in Fig. 2. a" | / as 
Thus, direct current flows through the stack of 
Other _ rectifiers to establish a large d.c. potential at ELECTRON 
the output. ” BEAM 
An advantage of operating at radio frequencies 
is that the “ Dynamitron”’ requires no large uy 


positive-ion Van de Graaff accelerator, a precision 
beta-ray spectrometer, four multi-channel pulse 
height analysers, and a gamma ray source and 
container. A SOOkV X-ray set will be moved 
from the present site, together with a number of 
X-ray sets of 250kV and lower energy 


FLEXIBLE LABORATORY BUILDINGS 


More than half the total laboratory space is 
designed for multi-purpose use to meet the 
general requirements of physics, chemistry, and 
engineering research. There will be seven general- 
purpose laboratories containing a total of 556,000 
square feet. Funds for these laboratories have 
not yet been provided. The basic building plan 
is rectangular, composed of three floors contain- 
ing 112 laboratory modules on each floor—sixty 
large modules back to back in the centre of the 
building and fifty small modules on the 
perimeter The sze of the large modules is 


two 


lift by 24ft ; the . mall ones are I1ft by 16ft. 
Movable steel pariitions will be installed to 
sub-divide the laboratory areas. A room may 


be a single I1ft module or multiples of IIft, 
depending on the requirements of the work. 
Laboratory services are available at service 
enclosures every 11ft and will be distributed into 
the laboratory as required along the partitions or 
in floor trenches 


High-Power Particle Accelerator 


ADIATION Dynamics, 

Westbury, New York, 
and is now manufacturing a line of particle 
accelerators—both electron and positive ion 
especially suited for irradiation processing. The 
characteristics which make the so-cailed ** Dyna- 
mitron ” accelerator particularly attractive for 
irradiation purposes are its constant-potential, 
large-current output ; the rugged construction 
and consequent industrial reliability ; and the 
low cost per kilowatt of output. As shown in 
Fig. 1 the basic circuit of the ** Dynamitron ” is 
a set of cascaded rectifiers capacitively coupled to 


Incorporated, of 
recently developed 


& 
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Fig. 2 (left)—Interior of * 


axis, 


Dynamitron ’’ accelerator with corona rings and high-potential cap on 
Fig. 3 (right)—Control console of the particle accelerator and monitor 


capacitors to store energy between cycles and 
to smooth output. Consequently, the static 
energy storage is not significantly greater than 
in electrostatic machines; accidental spark 
breakdowns are not violent and do not damage 
the rectifiers or the beam tube. A large toroidal 
coil is connected in parallel with the driving 
electrodes ; electrodes and coil function as a 
resonant tank circuit. 

The basic accelerator is made up of a voltage 
generator, accelerator tube and ion source. The 
voltage generator assembly, consisting of a 
cascaded rectifier stack and associated corona 
rings, voltage divider, high voltage terminal, 
driving ** dee’s’ and toroidal coil, is mounted 
in a _ pressurised, water-cooled steel vessel 
conforming to ASME Code requirements. The 
accelerator tube is an assembly of metal aperture 
plates separated by glass spacers and is mounted 
in the centre of the rectifier column. The ion 
source is attached to the high voltage end, and 
the vacuum pumps and beam extension system 
are grounded. The ion source is a modified 
duo-plasmatron source which consists of a gas 
discharge chamber, cathode, anode with tungsten 
aperture and magnetic focusing grid. The 
emergent beam is converged with an Einzel lens 
mounted between the source and the beam tube. 

Two separate oscillators are provided in the 
** Dynamitron ” system ; one is the main driving 
source for the high-voltage column and the 
other is the power source for the ion source 
All components of the oscillators, with the 
exception of the toroidal coil and * dee’s ” are 
contained in separate steel cabinets. The control 
console which houses the operating controls 
provides additional space for magnet controls. 
These controls include the basic operating 
meters and switches for the high-voltage supply 
and the ion source, as well as such monitoring 
circuits as oscillator plate voltage and current, 


grid current driving potential and vacuum. 
Safety interlock circuits immediately indicate 
any malfunction. All necessary electrical cir- 
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Fig. 1—Circuit of particle accelerator with r.f. drive 
coupled to rectifiers by the corona rings 


cuitry to perform the monitoring functions are 
housed in the console, which is illustrated in 
Fig. 3 

The driving radio-frequency oscillator is a 
conventional highly reliable modified Hartley 
type. The unit is separately housed in an air- 
tight, water-cooled enclosure and connected by 
cable to the d.c. generator, which contains the 


oscillator tank circuit A high-pressure gas 
dielectric (SF*°) between the resonant circuit 
and the rectifiers provides d.c. insulation and 


radio frequency coupling. Along the axis of 
the system runs an evacuated acceleration tube, 
which for electron acceleration has a tungsten 
cathode at its high-voltage terminal For 
positive-ion acceleration the potential is reversed 


and a “ Dynamag”™ ion source replaces the 
cathode. 
The ‘“‘Dynamitron”™ accelerators are of 


The first operational unit 
went “on stream” in July, 1959, for customer 
irradiation work at the firm’s own irradiation 
service centre. In December, 1959, the service 
unit went on a two-shift basis. With its on-and-off 
requirements, service irradiation offers the 
severest punishment one can anticipate. Never- 
theless, the accelerator unit has been performing 
steadily. The simplicity of design, freedom 
from moving parts and the use of over-rated 
commercial components all contribute to this 
performance. 


relatively new design 
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BRITISH PATENT SPECIFICATIONS 


The dates printed are those of application and publication on completion 


Copies of specifications may be obtained at the Patent Office Sales Branch, Southampton Buildings, Chancery Lane, W.C.2 


3s. 6d. each 





ELECTRONICS 


847,863. February 21, 1958 
Electronics, Ltd., Paston Road, Wythenshawe, 
Manchester 22. (/nventor: John Ernest Fielden.) 

This invention relates to means for converting an 
input signal, which may be either a mechanical 
displacement or an electrical potential, into an output 
current and has for its object the provision of novel 
means for providing an output current proportional 
to the square root of the input signal. The embodi- 
ment shown is arranged for providing an output 
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current proportional to the rate of flow of fluid in a 
pipe line A. A venturi tube or the like (not shown) 
is inserted in the pipe line and the pressure differential 
obtaining across it is caused, in known manner, to 
displace a measuring member B through an angle 
proportional to that pressure differential The 
measuring member B is pivoted at one end and carries 
at its other end a first condenser plate C. An arm D, 
carrying at one end a second condenser plate E is 
mounted upon the coil F, of a moving coil instrument 
movement, the coil being arranged to pivot about the 
same axis as does the measuring member, and to be 
deflected through an angle proportional to the current 
flowing through it. The condenser plates C, / 
together form a capacitance which is connected to an 
oscillatory circuit (not shown) forming part of a 
circuit means G, this capacitance controlling, in 
known manner, the amplitude of oscillation in the 
oscillatory circuit, and providing, in known manner, 
an output current dependent upon the amplitude of 
oscillation. This output current is indicated by means 
of the indicating device H, the scale of which ts linear 
with respect to current. This output current passes 
through the heating element J of a thermojunction K 
the thermocouple element L of which is connected 
across the coil F. The passage of current through the 
heating element causes a potential to be developed 
by the thermocouple element and this potential 
causes a current to pass through the coil. The arrange- 
ment thus forms a closed servo-loop and is arranged 
to maintain substantially constant the displacement 
between the condenser plates C, E. Provided that the 
sensitivity of the device G to change in capacitance 
between the plates C, E is high, variations in the 
displacement between the plates under steady state 
conditions may be disregarded. The current passing 
through the coil F is thus proportional to the angular 
displacement of the first condenser plate C and this 
is, in turn, proportional to the pressure differential 
The current passing through the coil F is, however 
proportional to the square of the output current of the 
circuit means G. It follows that the output current 
of the circuit means is proportional to the square root 
of the pressure differential, and, as the rate of flow is 
also proportional to the square root of the pressure 
differential, the output current of the circuit means is 
directly proportional to the rate of flow. As the 
indicating device H has a scale which is linear with 
respect to current its scale is linear with respect to rate 
of flow also.—September 14, 1960. 


848,028. December 24, 1957.—Ptezo-ELectric 
Crystat Units, Marconi’s Wireless Telegraph 
Company, Ltd., Marconi House, Strand, Lon- 
don, W.C.2. (inventors: Donald Fairweather, 
John Rowsett and Norman John Beane.) 

This invention relates to quartz and like piezo- 
electric crystal units and has for its object to provide 
improved crystal units having resonant frequencies 
which are, to a high degree of precision, of desired 
predetermined values. It comprises a piezo-electric 
crystal unit consisting of a hermetically sealed 
envelope and, mounted therein a_piezo-electrical 
crystal and an adjustable trimmer condenser to the 
crystal. The trimmer condenser may be a variable 
condenser as ordinarily understood—i.e. a condenser 
with electrodes which can be moved with relation to 
one another to vary the capacity—or it may be a 
condenser with fixed electrodes and which is adjusted 
to a desired value by building up the area of one of 
the electrodes—for example by depositing gold or 
other suitable metal by vapourisation—until a 
required trimmer capacity is reached. An embodi- 


ment in which a trimmer with relatively movable 
electrodes is used is shown in the drawing. A crystal 
wafer A of usual known form and having deposited 


electrodes and electrode connectors B and C is 
mounted in known manner between mica or like 
support discs D, E by means of a slotted corner 


supporting springy member / Above the crystal 
wafer and fixed to the disc F is an insulating block 
G on which is mounted an adjustable trimmer 
condenser shown as a miniature condenser of the 
interleaved vane type with air dielectric, though other 
forms of adjustable condenser with air or solid 
dielectrics may be used. The particular condenser 
shown has fixed approximately semi-circular vanes H 
constituting the stator and rotor vanes J, also approxi- 
mately semi-circular, carried on a rotatable spindle A 
having a slotted upper end to take a screwdriver 
The position of the condenser is such that the slotted 
end of the spindle is conveniently accessible through 
the exhaust tail of the envelope before the tail is 
sealed off. As almost the last step in the manu- 
facturing process, the trimmer condenser is adjusted 
until the whole unit (crystal and condenser) will 
present the required resonant frequency as closely as 
possible when the unit is pumped out, taking into 
account the known changes which will occur due to 
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removal of air on pumping out 
the exhaust tail is then sealed off leaving a 
atM 


After pumping out 
* pip ~ 
It has been found possible with the construction 
shown to bring down the so-called adjustment 
tolerance to 5 10° or better: indeed it appears 
possible to bring it down to as little as 1 10° or 
thereabouts. The invention is not limited to units in 
which the trimmer condenser is in parallel with the 
crystal, for in the case of a series resonant frequency 
the trimmer condenser may be in series therewith 
September 14, 1960 
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847,839. April 5, 1957.—INFINITELY VARIABLE 
CURRENT CONTROLLERS, VEB Schwermaschi- 
nenbau Verladeund Transportanlagen, 34 Lut- 
zowstrasse, Leipzig N 22, Germany. (/nventors 
Siegfried Forste, Peter Schroter and Lothar 
Harms.) 

This invention relates to infinitely variable current 
controllers and is particularly applicable to controllers 
for electrically powered vehicles but is not limited to 
such application. Infinitely variable vehicle control- 
lers based on the principle of the variable carbon 
contact resistor have already been proposed. They 
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operate by the compression of contacting thin carbon 
rings of special type. However, these carbon rings 
are liable to give constant trouble because after 
having handled considerable amperages for some 
length of time they fuse together. Consequently such 
vehicle controllers are suitable only for lighter and 
medium powered vehicles. The invention seeks to 
overcome these drawbacks and to provide infinitely 
variable current control means that are suitable for 


application to a large variety of purposes. According 
to the invention the problem is solved in that one or 
several resistors each embodied in resistance wires 
wound helically on a non-conductive cylindrical core 
are so arranged that the helices can be compressed 
from an initial position in which the individual 
convolutions of the helical wires are not in mutual 
contact into a final position in which they form 
resistors embodied in closely packed cylinders 
A controller shaft carries cam elements by means of 
which the helices formed by the resistance wires are 
compressed and which also effect the short-circuiting 
of the resistor as well as the reversals of the direction 
of travel. An embodiment of the invention is shown 
in the drawing, wherein A is an electrically-con- 
ductive hollow cylinder and B a helically wound 
resistance wire Rotary motion of the controller 
shaft C is transformed by the pressure roller D, 
cam member £, thrust plate F and the thrust cylinder 
G into an axial thrust which is applied to the helically 
wound resistance wire and varies the length of the 
helix. Spring element H pushes the helically-wound 
wires back into their initial position during braking 
In the initial position of the controller the convo- 
lutions of the wire helix are not in mutual contact 
However, as the helix is gradually compressed the con- 
volutions come into contact. Part of the current will 
therefore now flow across the convolutions so that the 
effective resistance will become correspondingly 
smaller, whereas at the same time the current capacity 
of the will rise because the effective cross- 
section increases. Further compression reduces the 
contact resistance between the individual convolu- 
tions until finally the resisting element will be em- 
bodied in a compact cylinder with a very low final 
ohmic resistance. Preferably the resistance helices are 
immersed in oil to cool the wire or to take up some 
of the heat. Another arrangement illustrated in the 
specification employs several cams on the controller 
shaft, some of which compress the helices when the 
shaft is rotated, while a further cam closes contacts 
to short-circuit the helices when they are fully com- 


resistor 


pressed. September 14, 1960 
847,867. March 14, 1958.—Arm Btast Ciracurn 
BREAKER, Allmanna Svenska Elektriska Aktie- 


bolaget, Vasteras, Sweden 

According to this invention there is provided in an 
air blast electric circuit breaker a pressure-sensitive 
member adapted so that on a predetermined increase 
in pressure within the extinguishing chamber due to 
the heat generated by an arc, the member acts upon 
the means for controlling the flow of compressed air 
$0 as to cause reclosing of the contacts. Referring to 
the upper drawing the circuit breaker comprises a 
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compressed-air container A to which is attached a 
pillar insulator B carrying a further compressed air 
container C in which are located the operating 
member D carrying the moving contact and insulator 
E with the fixed contact. The movable contact is 
operated by compressed air supplied through a pipe 
line F, connected with a valve G. The valve is operated 
by two magnetic coils H and K, which are supplied 
with current through contacts L, M, respectively. 
Contacts L and M, in their turn, are operated by a 
pressure-sensitive member N attached to the com- 
pressed-air container. The pressure-sensitive member 
is shown in the lower drawing and operates as follows. 
If a persisting arc between the main contacts in the 
compressed air container causes the pressure in the 








694 


containers to exceed a certain value, due to the 
temperature rise, then the piston P moves to the right 
The rod Q then pushes the catch R sideways so that 
the rod S is released and moved downwards by the 
spring. The contact bridges U and V attached to the 
rod close the closing contacts L and open the opening 
contacts M. The contact rod S is normally arranged in 
such a way that it can only be put back into its original 
position manually.—September 14, 1960 


847,665. June 3, 1957.—E.ecrric Motor ContTrRot 
Harnischfeger Corporation, 4400 West National 
Avenue, City of Milwaukee, County of Mil- 
waukee, State of Wisconsin, United States of 
America 

This invention consists of an apparatus for con- 

trolling the speed and direction of rotation of a 

reversible alternating current electric motor A 

variable speed control impedance is associated with 

the motor, and an electron valve has an output 


circuit arranged to vary the energisation of the 
impedance, under the control of a discriminator 
circuit. Input to the disciminator circuit is derived 


from a feedback circuit responsive to electric voltage 
conditions in an electric circuit of the motor, and the 
discriminator circuit effects a different mode of 
control depending on whether or not the feedback 
voltage is above or below the value of a predetermined 
feedback voltage generated at a pre-selected per- 
centage of slip, (such as 100 per cent slip). The control 
element of the valve is thereby actuated to cause 
normal speed regulation variations in the output 
current of the valve for feedback voltages below the 
predetermined value, and to cause an abnormal 
variation in the output current of the valve for feed- 
back voltages above this value, for protective purposes 
Protection of the motor may be effected by varying 
an impedance in circuit with the motor windings, or 
alternatively by varying the energisation of a winding 
in an electro-magnetic brake coupled to the motor 
September 14, 1960 
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take the air 


“Autosorbers” are the new, compact, inexpensive yet fully automatic Birlec moisture 
adsorbers for drying compressed air and other gases. They represent the concentration 


of 25 years’ experience and development in a highly practical design 


“Autosorbers” are available, with test-proven performance ratings, in a range of types 
and sizes covering most regular needs. They bring new scope and security to air-operated 


controls and other pneumatic and process-gas systems 
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From the Goodyear family tree 


LONG LIFE IN 
THE BALANCE. : 


There is amazing long life in Goodyear 
HDNF (Heavy Duty Nylon Fill) Conveyor 
Belting. Long life due to the balance struck 
between the Nylon fill and the length- 
wise tension-carrying cotton warp 
Results? Exceptional impact resistance 
... Strong rip and tear resistance... 
excellent troughability ... outstanding 
load-carrying capacity... better fastener- 
holding ability ... superiority proved on 
the toughest jobs, longest hauls, 

highest lifts. 

Contact the Goodyear Technical Service 
for full details. 








* Nylon gives twice the impact resistance of 
identically made cotton fabric belting 


* 


Outstanding resistance to rip and tear heips 
prevent costly shutdowns 


10%—15% higher fastener pull-out strength. 
Belts train easily, run smoother 
More Nylon means bigger pay loads 


HHH 


Longer flex-life because efficiently woven 
fabric permits thinner gauge plies. 


Mildew-proof 


* 

















THE GREATEST NAME 
IN RUBBER 


GOOD, 





The Goodyear Tyre 4 Rubber Company (G.B8.) Limited, 
industrial Products Department, Wolverhampton. 
Export Enquiries ; 17 Stratton Street London W.1 
Branches, Distributors and Dealers throughout the world. 
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are specialists in complete 
WATERWORKS PUMPING PLANT 


An example of the extensive application of ALLEN products for water supply is the complete installa- 
tion of diesel generating plant, electrically-driven pumps, switchgear and control equipment at the 
Lambley Pumping Station of the City of Nottingham, illustrated above. 


On the left—below pump house floor level, a four-stage, |,000,000-gallons per day borehole pump 
driven by a 90/125-h.p. variable-speed d.c. motor, between two three-stage, 2,000,000-gallons per day 
horizontal booster pumps, each driven by a 150/200-h.p. variable-speed d.c. motor. Two identical 
90/125-h.p. motor-driven borehole pumps are also in service in outlying houses. On the right—two 
diesel engine generating sets for supplying electricity for the operation of the station’s plant and 
services : these also provide 100 per cent. standby. Each set comprises an 8-cylinder, 576-b.h.p., 
450-r.p.m., four-stroke engine directly coupled to a 398-kW, 460-volt generator. 


In all, a completely independent pumping installation of 2,000,000 gallons per day capacity, typical 
of the kind of station for which ALLEN pumps, power generating plant and electrical equipment 
are designed and constructed to meet any particular duties and other special requirements. 


Engineer and General Manager of the City of Nottingham Water Department: B. W. Davies, Esq., M.1.C.E., M.1.Mech.E., M.1.W.E 


a W.H.ALLEN SONS & C® L* 


Telephone: Bedford 67400 Telegrams: Pump Bedford Telex (Telex No. 82100) 











BEDFORD 
ENGLAND 
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BUYERS 
GUIDE 


1960 


Now Available 






NO MORE 
D.C. MOTOR 
PROBLEMS ! 






CONTENTS 


Forthcoming Engineering & Industrial 
Exhibitions. 


E.P.E. turn D.C. problems 
into D.C. motors’ 


Associations, Institutions 
and Societies connected with the 
Engineering Industry. 

National Undertakings. 

Not long ago, many people thought 
it impossible to get D.C. motors 


quickly and at a reasonable price 
Some people still think so 


Address Section. 

U.K. Agents for Foreign Firms. 
Trade Names. 

Buyers Guide. 

34,750 Suppliers’ entries under 
2,650 product headings. 


They don’t know about E.P.E 


*E.P.E. specialise in D.C, equip- 
Mem, combining ther Many years 
experience in this field with a keen 
interést in new techniques. They 
can supply D.C. motors and 
generators of any enclosure 
quickly and at a reasonable price 


| 


| One free copy has been sent to every 
| postal subscriber to “THE ENGI- 
| NEER ' and every regular reader who 
buys his copy from a newsagent. 


If you've a D.C. motor problem, 
why not bring it along to E.P.E ? 
If they haven’t a solution in stock, 
they'll be happy to make one for 
you ! 

A copy has also been sent to each 
advertiser in ‘ THE ENGINEER ° and 


ELECTRICAL POWER the BUYERS GUIDE itself. 
ENGINEERING CO. (B’ham) LTD. -_ 


Bromford Lane, Birmingham & 





Additional copies obtainable at 7/6 
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How do you make up the | 
your boiler feed water AND 


Untreated waters freque 








LABORATORY 
ANALYSIS 


The analysis of COAL is our first consider- 
ation, as in many industries it is the chief 











Caird Rayner 


item of expense. Consult us for analysis 
VWAA, of MINERALS, ORES, OILS, 
Specialists since 1889 in Evaporating and Condensing Plant, Feed Heaters and Filters, . 
Oil Fuel Heaters and Exhaust Steam Oil Separators. 


METALS, ALLOYS, WATER, etc, 
te enguirie 1 
777 COMMERCIAL ROAD LONDON £14 Telephone: EASt 3216 EST HAM TESTING LABORATORY-...::... 
Also Bushey Works By-pass Watford Herts. AVTHORNE H on STRERY. PLarsTom. Semon, €.F _ 
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FALKS ‘‘Winston” 

a heavy-duty 

cast aluminium fitting 
for use with 

150 and 200 watt 
tungsten lamps 


Dust, vapour, and weather resistant FLOATIING HINGE AND CAPTIVE SCREWS 
ENSURE DUST-RESISTANT JOINT 


and hoseproof 


- ” 
“Winston Just the job, in fact, for docks, quays, 


gasworks, railways and steelworks 


for arduous "+=" ee FALKS 


We invite your enquiries 


STADELMANN 8&8 CO LTD 


FALKS, the long-established lighting 


o . 
industrial specialists, designers and manufac- 


*.* turers of all types of fittings. Lighting THERE’S A MODERN FALKS 
conditions Engineering Services freely available. FITTING FOR EVERY PURPOSE 


91 FARRINGDON ROAD, LONDON, €E.C.I. HOLborn 7654. London Showrooms: 20/22 MOUNT STREET, PARK LANE, W.!. MAYfair 567) 2 
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STEEL ROLLS 


Forged and cast steel Work Rolls, Com- FOR BLOOMING MILLS 
posite Back-up Rolls, and cast steel COGGING MILLS 
Back-up Rolls in carbon or alloy steels 

PLATE MILLS 







to suit the particular applications and 





service conditions. 












ENGLISH STEEL FORGE AND ENGINEERING CORPORATION LTD 
ENGLISH STEEL CASTINGS CORPORATION LTD 
a 


wholly owned subsidiaries of English Steel Corporation Ltd. Sheffield 
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Wredestein,Holland 


The watertight sealing of expansion joints which 
necessary in reinforced concrete structure, plays G! 
important part in construction work. For this purp: 
in the Vredestein have specialised in the manufacture of rubber 
water stops with steel strips incorporated by means 0! 
vulcanisation. The Vredestein rubber water stop 
steel strip offer considerable advantages, of which tne 
most important is the hermetic watertight sealing-er'ect 
rubber products for obtained by the firm adhesion of the concrete to the stee! 
strip. This entirely new form of sealing has been applied 
hydro-engineering in the Velser Tunnel, in which 9000 metres of rubber 
water stops were used. 





Specialists 


manufacture of 






oo 





gee 





A view of the Velser Tunnel! structure under the North Sea Canal. 
Contractors: Amsterdamsche Ballast Maatschappij 
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Vredestein have 50 years’ experience and offer 15,000 high-quality products. 


Dredging sleeves for suc- 
tion and discharge and 
various other industrial 
rubber products for hy- 
dro engineering. 


























Various types of smooth 
and profiled belting for 
cool, iron-ore, efc 






For further 
porticulars and 
more detailed 


information, 


please 
» Dock fenders in various Expansion jc toke 
apply | designs, including cylin- up the expans ping 
drical and rectangular lines 
to types forthe protection 


of dock walls, wharves 


Vredestein international, and jetties. 


P.O. Box 55, The Hague - Holland 
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the answer to your 
transmission problems 


Over 90,000 Twilflex Couplings in service 
throughout the world give 
constant proof of this statement. 


The illustration shows 21’ 
Flexilink Couplings in 
cardan shaft form — each 
coupling incorporating 
self aligning supporting 
bearings. Twilflex units 

of this type, transmitting up 
to 630 h.p. at 500 r.p.m. 
were used extensively for 
Ruston diesel engine 
pumping sets on the vast 
Trans-lranian Pipeline 
project. 

(Photograph reproduced by 


courtesy of Ruston & Hornsby 
Ltd.) 


TITAN 4 FLEXILINK & ARTICULATED COUPLINGS 


TWIiFL i>¢ AUTOMATIC FLEXIBLE CLUTCH COUPLINGS 
] ALgqi i>¢ INDUSTRIAL DISC BRAKES (utilising Duniop cattiper units) 


If you have a transmission problem consult us... ITTTIND 4 COUPLINGS LIMITED 


(One of the Sheepbridge Engineering Group) 


THE GREEN, TWICKENHAM, MIDDLESEX 
Telephone : POPesgrove 2206/9 
Telegrams : Twiflex: Twickenham 
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Anderton CIRCLIPS 


CIOIGIOL a }s16 


CATALOGUE from ANDERTON SPRINGS LTD (A7) BINGLEY Te! : 2388, 235! & 2226. London Office : Holborn 515! & 5305 
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RESISTANCE STRAIN GAUGES 
By J. YARNELL, B.Sc., A.inst.P. 

Price 12s. 6d. 

This book deals with the construction and application of resistance strain gauges and with the 

most commonly used circuits and apparatus. The strain gauge rosette, which is finding ever 

wider application, is treated extensively, being introduced by a short exposition of the theory of 
stress and strain in a surface. 

Order your copy through your Bookseller or direct from:— 
ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 














(Postage 6d.) 
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BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 18° DIAMETER) 


BLANKS 


MILD STEEL 

FREE CUTTING 
CASE HARDENING 
HIGH TENSILE— 


to all carbon steel 
specifications 


On Admiralty 
Ministry of Supply 
Rly. Executive, A./.D. Etc. Lists 


GOVAN SHAFTING 
& ENGINEERING CO. 
87 HELEN ST GOVAN GLASGOW 


(Prop.: The Stee! Company of Scotland) 
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Look after the small parts—that 
is the first principle of efficient 
manufacturing. Rotherham Petrol 
and Oil Taps and other precision 
small parts such as Grease Cups, 
Oil indicators, etc., ensure by their 
fauitiess accuracy that there is no 
weak link in the chain of pro- 
duction. We manufacture stan- 
dard parts of our own design or to 
your specifications. 


§ 
or covEsts” 


ROTHERHAM & SONS LTD. 
COVENTRY.  Tele.: 64/54 
PRECISION MANUFACTURERS SINCE 1750 
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WHAT SMITHS MEANS TO INDUSTRY 
IN TERMS OF 


REMOIE 
INDICATION 


In terms of remote indication, the name SMITHS means 
a vast and comprehensive range of instruments of “stand- 
anything, go-anywhere” robustness. 

For example: 

SMITHS ELECTRIC TACHOMETRY 

Indicates such functions as speed and r.p.m., with a wide range of 
Indicators and Generators employing single, three phase a.c., or 
direction sensitive d.c. systems. 










* Generators may be interchanged without Indicator 
re-calibration. 






* Multi-Channel Recorders can be provided for use with 
Smiths Electric Tachometers. 






Two Indicators can operate from one Generator. 






Automatic Control, functioning at predetermined speeds. 
can be included in the equipment. 
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A POINT WORTH NOTING ~~ 10 
All Smiths Instruments ~ 
are backed by a comprehensive ~ 
after-sales service 


SMITHS 





‘ A 
WS i \ A typical 4° watertight 
¢ \ square flange mounting 
\ r.p.m. indicator witha 
\ novel form of prismatic 
\ illumination 
‘| \ The industrial business of 
INDUSTRIAL DIVISION 5S. Smith & Sons (England) Ltd., 
Please write for the including the marketing of 
appropriate leaflet industrial products under 


the trade marks of 


Chronos Works, North Circular Road, London NW2 + Phone:GLA1136 Smiths and Kelvin Hughes 
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Photographs of a recently completed contract at South Durham) 
Steel & Iron Co. Limited. 


With over 60 years’ experience Wards install, maintain and design all types of 
industrial sidings. Today their Rail Department's large specialist staff, backed by 
the resources of the Company, carries out numerous contracts concurrently, 
irrespective of location or size. Wards, with their specialist staff, can offer their 
services both as consultants and contractors 


Two free booklets—" Rails & Rail Accessories " and “ Railway Sidings by Wards 
are available on request. 
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FOR PNEUMATIC 
CONVEYING SYSTEMS 











Specify 
CALLOW ROTARY BLOWER VALVE 
‘NON’ RETURN VALVES 
PRESSURE RELIEF VALVES 
SILENCERS 
TWO AND EIGHT WAY VALVES 








Full details from... 
F.E.CALLOW (Engineers) LTD 
BIRCHILL RD, KIRKBY TRADING ESTATE 


LIVERPOOL- ENGLAND 
Tel SiMonswood 246! 








a PUMPS — 


for the 


PETROLEUM INDUSTRY 


150 to 100,000 g.p.h.; temperatures up to 600° F. 





DRUM Pumps meet the requirements of the petroleum 
industry in a unique way, and are suitable for liquids 
from the most volatile to the most viscous, over a wide 
range of temperatures. Cargo, bunkering, transfer, 
road tanker, refuelling pumps, etc. 


Below: 

Motor driven Oil 
Transfer Pump; 
50 tons/hr. 











DRUM ey ilo 


“s10" 

















THE DRUM ENGINEERING COMPANY LIMITED. 
EDWARD STREET WORKS, DUDLEY HILL, BRADFORD, 4. 
Telephone: BRADFORD 682373 

London Office: 
8, Victoria Street, Westminster, S.W.1 
ranch Offices in Glasgow, Newcastle, 


Telephone: ABBey 3961 
Manchester and Birmingham 
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More tha r attainable 
thanks to the comprehe 
Handling Engineers Ltd in material 
The var 
dealing with highly d 
are constantly being extend 


g Engineers Ltd 


for the intake, 


storage and 


naterials 





For accurate handling, fast handling and clean handling see 


Simon Handling Engineers Ltd 


STOCKPORT, ENGLAND 


Telephone GATley 3621 Telex 66-287 


HS359 


Telegrams S.H.E.L. Telex S ck port 
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‘Sorry, Daphne, but something wonderful happened 
to-day. I discovered G.D. cone lock pipe-stoppers.”’ 

“Cone lock whats?”’ 

‘“*Pipe-stoppers, darling. Made by General Descaling. 
We've always needed something for bunging up 
open pipe-ends for pressure testing, and these tools 
are just the job...... ‘ig 

‘I’m sure you’re terribly pleased...... a 
: . and they’re so simple to use! Just pop one 
in the pipe—anything from 3° - 14 diameter—give 
the wing nut a couple of turns, and let the pressure 
do the rest. The bigger the squeeze, the tighter 


the stopper. It’s the expanding vice ring that 
does it, you see. The lads are mad about G.D. cone 


locks!”’ 
“That’s nice for their girl-friends.”’ 


“They'll stand up to 2,000 lb. per square inch! And 


General Descaling 


the experts in pipeline and sewer maintenance 


If you'd like to know more about G.D. services and equipment, 
write or telephone for the catalogue. And see us on Stand 537 at the 
Public Works Exhibition, Olympia, 14 - 19 November. 











think of the other advantages—no more welding up 
bullplugs, blanks, connections or burning off after- 
wards. And they have a removable plug so we can fit 
pressure gauge connections. We can fit or remove them 
in a jiffy. They're re-usable, too—and that’s very 
important when you’re...... va 


“*T knew it. I should have invited 
“ Jim instead. He’sin insurance!”’ 


peeeuaaee 


The object of Donald's affections 





GENERAL DESCALING CO. LTD.. 
WORKSOP, NOTTS. 


TELEPHONE: 3211/5 TELEX: 54159 
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including installations for 
GASWORKS ~- HOTELS 
HOSPITALS - SCHOOLS 
PITHEAD BATHS 
PUBLIC BUILDINGS 
GRAIN SILOS Etc. 


THE FARRAR BOILERWORKS 


NEWARK (NOTTS) ENGLAND 
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PERFORATED 
METALS FOR 
INDUSTRY 


J. & F. Poo! Perforated Metais 
are today giving splendid service 
in over 40 great industries 

it is first-class equipment at the 
right price! 


Pool 
Ja F POOL LTD 


HAYLE, CORNWALL Hayle 3213 
ow! wels 
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Diesel 
Engines 


Main Propelling 
Diesel Engines 











in powers up to 


1,200 H.P. 


THE NEWBURY 
DIESEL CO. LTD. 
NEWBURY, BERKS 
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ii RELLILIENERAL, | 


CABLES | 


More than equal to the extra service demanded 





The General Electric Co. Lid., Magnet House, Kingsway, London, W.C.2 
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STEEL FRAMED BUILDINGS 


FOR 
Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds, 
Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 
Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Etc. 
SPECIALITIES: 
Pit Headgear, Pumping Stations, Power Stations 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE &% MURRAY, LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON: 32 QUEEN VICTORIA ST., E.C.4. Telegrams: LIVADA, GLASGOW | 
SEQUENCE, LONDON si 
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No words, no specification, 
can capture the 
real quality of a computer 


A computer is the sum of the thinking, the engineering, the 
experience that go into its making, plus the accumulated skills 
that go into its applications and servicing. 


On all these scores, I'C’T has no equal in Britain. I-C-T, with 
over 50 years’ experience of data processing, has made more 
than half the computers in commercial use here today. I-C’T in 
Britain is deployed over 23 factories, 31 area offices, 3 research 
establishments, and 5 educational and training centres for 
customers’ staff. World-wide, I-C-T employs 19,000 people and 
operates in 51 countries, I-C-T’s service is at your service from 
the moment of your first enquiry. 

The computer illustrated is the 1301. It is a product of OT 
and G.E.C. and their jointly owned Computer Developments 
Limited. A comprehensive booklet on the 1301 can be had 
on request. 











International Computers 
and Tabulators Limited 


148 PARK LANE, LONDON W1. TEL: HYDE PARK 6060 
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HYATTI 


roller bearings 


KARIBA 
a 


330 kV. 


All the bushing porcelains for 
the 330 kV. circuit breakers 

All the 330 kV. strain insulators 
for the substations 

and the 330 kV. post insulators 
for some of the substations by 


BULLERS 


MAIN CONTRACTORS . B.T.H. Co. Ltd. 
Consulting Engineers - Merz & McLellan 


Pie ie peepee eeny * 


NEVV 
DEPARTURE 


ball bearings 





A comprehensive range of medium and 
miniature size NEW DEPARTURE ball and HYATT 


The illustrations show 
a complete 330 kV. bush- roller bearings for applications where 
ing insulatorand a 330 kV. 
circuit breaker, by cour- 
tesy of the B.T.H. Co. Write for detailed literature on the range of 


bearings available to meet your requirements. 


precision, accuracy and long life are essential. 





AG-DELGO 


DIVISION OF GENERAL MOTORS LIMITED 


. : . Bearing Sales Office: 244 Brompton Road, London SW3 ‘phone: Knightsbridge 4<2) 
London: 6 Laurence Pountney Hill, E.C.4. Tel.: MANsion House 9y71 Head Office: Dunstable, Beds. Also Southampton and Liverpooi.  * 


BULLERS LIMITED - MILTON - STOKE-ON-TRENT - STAFFS 


Telephone: Stoke-on-Trent 54321 
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The OWNER says -- 

I like Arcon structures because they give me what 
I want — in this case a first-class, clean, spacious 
building, erected quickly and without fuss. 


The ARCHITECT says — 

The Arcon service helps me considerably — 
simplified planning, little or no expensive detailing, 
no structural engineering problems — and 

plenty of scope for good design. 


The BUILDER says — 

Arcon steel structures give me quicker 
completion — prompt delivery of components, 
earlier erection — and quality to be proud of ! 


THEY ALL AGREE ON ARCON 


“_ 
—_— 


“ 
ef i ° 
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SIMPLIFIES BUILDING 


TAYLOR WOODROW (ARCON) LTO 
41 WELGECK STREET - W1 - TEL: HUN 6666 


WEES 


yne sponsor companies forming the Arcon Group are: IMPERIAL CHEMICAL INDUSTRIES LIMITEO - STEWARTS AND LLOYOS LIMITED 
THE UNITED STEEL COMPANIES LIMITED - THE CRITTALL MANUFACTIIRING CO. LIMITED - TAYLOR WOOOROW (ARCON) LIMITED 
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For overhead travelling cranes up to 90 ft. span and 
10-ton capacity, cabin-controlled or floor-controlled, 
Acrow-Demag design and quality of workmanship 


cannot be surpassed. 


Remember, also, that all Acrow-Demag motors are 
of the tapered-rotor, self-braking type, reducing brake 
maintenance to a minimum, and you will agree that in 


Acrow-Demag Overhead Travelling Cranes you have 


the best you can buy - and at the right price ! 


To test our claim about price, let us submit a comprehensive scheme and quotation 





ACROW (ENGINEERS) LTD., DEMAG DIVISION, South Wharf, London, W.2 
Telephone: AMBassador 3456 (20 lines) 
Branches: BIRMINGHAM, BRISTOL, CARDIFF, GLASGOW, LEEDS, LIVERPOOL, MANCHESTER, NEWCASTLE, SAFFRON WALDEN, SOUTHAMPTON & BELFAST 
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THINK OF | 
Gas from Oil: For the South Eastern Gas Board’s high pressure Oil 


Gasification installation, now being built by Woodall-Duckham Construction 
D /T = Co. Ltd., Harveys have made and delivered to the Isle of Grain two Absorber 
EST AIR \V/ : ) columns. Each column is 120 ft. long by 9 ft. 4 ins. overall diameter, and weighs 
approximately 100 tons. The columns are Class 1 welded throughout, for 
operation at 300 p.s.i., and are for the high pressure CO, removal plant. 














G . A. HARVEY & co. Harvey Facilities and Products: CLASS 1 WELDED PRESSURE VESSELS TO LLOYD’S AND 
(LONDON) LTD. A.S.M.E. CODES : HEAT TREATMENT AND RADIOGRAPHY - DIE-PRESSED AND “ROTAR- 

PREST’ HEADS UP TO I§ FT. DIA.—LARGER SIZES TO SPECIFICATION - FABRICATIONS 

WOOLWICH ROAD, LONDON, S.E.7 UP TO I20 TONS IN ONE PIECE - STEEL PLATE AND SHEET METALWORK « HEAVY 
GREenwich 3232 (22 lines) MACHINING AND FITTING - PERFORATED METALS - WOVEN WIRE elie 
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Cast Steel Bells and Hoppers 














In service in— 
Co. Durham Staffordshire 
Lincolnshire Tees-Side 
Northamptonshire 
North-East Coast "4 overseas: 
North Yorkshire Australia 


North Wales India 
South Wales Rhodesia 
Scotland Spain 











THE DARLINGTON FORGE LTD 
Darlington 
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The use of mechanical tubing saves time, labour 
and materials; consequently its use often brings 
a substantial reduction in production costs. 
Mechanical tubing is particularly suitable for use 
in the manufacture of rollers and ring shaped 
machine parts. 


Our extensive stocks include tubes in large and 
small diameters, in many sizes and various 
finishes. They are obtainable suitable for 
machining. 


Write for further details so that we may send 
you a comprehensive booklet listing sizes etc., 


LIMITED 
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SULZER 


125 years 1834-1959 





Cooling water 





Condenser 
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Non-return vaive 
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The Sulzer Uniturbo is a high-duty bs 
refrigeration unit specially designed for air i ai 
conditioning installations in large buildings ' 
but equally useful for big refrigeration plants sO sioat valve 
in chemical works, breweries and cold stores 
of all kinds. The refrigerant used is Freon Evaporator 
Carrier of cold (chilled 





eee ee cee geil 
water, brine, etc.) 


12—non-toxic, non-irritating, non-inflammable. 








FOR AIR CONDITIONING SYSTEMS. 


REFRIGERATION UNI 
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Capacity between 
1,500,000 BTU § /hr. (125 tons) 
9,500,000 BTU § /hr. (800 tons) 


Features : Compact design with low weight 
and space requirements. A package type 
unit easily installed and simple to Uses—Chilling liquids for air conditioning 


operate. The high efficiency of the plants in Office Buildings, Departmental Stores, 
Factory installations, Cargo and Passenger 


accommodation in ships, underground installations etc. 


SULZER BROS. (LONDON) LTD. 


Write for information and literature to : 
31, Bedford Square, London, W.C.1. 
Telephone: MUSeum 7890 


turbo-compressor is enhanced by 
interstage flash cooling 


GMio 
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LIFTING MAGNETS 
MAGNETIC CHUTES 
MAGNETIC CONVEYOR HEADS 


MAGNETIC SWEEPERS 
OVERBAND MAGNETIC SEPARATORS 


SUSPENSION MAGNETS 
MAGNETIC CLUTCHES 
MAGNETIC PULLEYS 
MAGNETIC ORUMS 
PERMANENT MAGNETS 








TELEGRAMS 


TELE 
BOXMAG B’HAM 


PHONE 
CENTRAL 5391 


ELECTROMAGNETS L‘°.]|. 


Boxmag Works, Bond St., Birmingham, 19. England 


Enter No. 781 on reply card 


AIR CLEANSING... 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money ! 


For a very reasonable outlay you can protect your staff from 
dangerous furmes, grit and dust, by using the : 


TORNADO CLEAN AIR EQUIPMENT 


Are you interested SIR? 


if so please phone at once and allow us to quote 
Fully trained personnel are at your disposal. 


BARNET METAL CO. LTD. 


Brookhill Road, New Barnet Herts. 
Telephone: BARnet 3901/5187 

















Elektron House, 
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LIFTING AND 
TRAVERSING 
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JACKS, PUMPS, 
PRESSES, b 
CYLINDERS, RAMS, f* 
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Engineers 


prefer 
SIMPLIFIX 
the foolproof 


coupling 





Simplifix—the sure and simple 












The sllustration shows centrifugal compression coupling for copper pipe. 


machines at the Plaistow Wharf 





Sugar Refinery of Tate and Perfect joints with almost all kinds of 
Lyle Lid., « 


of Sunplifix couplings 


here large numbers 


eal tubing, including those with very thin walls 
No work to do on the pipe. Simply tighten 
the nut—the anti-friction washer prevents pipe 
twisting. Manufactured since 1930, still the best 


Millions in use. Made in sizes to suit tubing from 


1” 
- 


to 2” O.D., in a wide range of interchangeable 





MACHINES. 











BUSHING PRESSES 









*s HAND OPERATED 
= OR 
POWER DRIVEN 










oe: 


NGS (LIFTING . APPLIANCES) “LTD., RYLAND STREET WORKS, | BIRMINGHAM, 16. 
vow c : EDGbaston 3506-9. Grams: OLDENS. B'HAM 


Enter No. Th on reply card 










standard fittings. Non-standard fittings also made to 
order. Let us send you the Simplifix catalogue. 


SIMPLIFIX 


SIMPLIFIX COUPLINGS LTD 
TEL: MAIDENHEAD §100 * 


HARGRAVE ROAD * MAIDENHEAD BERKS 


A member of the ALENCO Group of Companies 


Enter No. 784 on reply car 
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torque sense 








ELIMINATE HUMAN ERROR 







A range of test rigs You can eliminate the uncertainty of the 
human element and much wastage of time 
and material by installing ACRATORK. 

ACRATORK spanners are unaffected by side loads 


and remain accurate for long periods without adjustment. 


to cover loads up 


to 1,100 |b ft 


Seventeen models provide for all loads up to 1,000 Ib/ft. 


3 ae CORY BROTHERS & CO LTD 


PRECISION TORQUE SPANNERS Corys’ Buildings, Cardiff. Telephone: Cardiff 31141 


World distributors for: THE ACRATORK ENGINEERING COMPANY LTD, mokers of precision torque loading equipment 


Enter No. 791 on reply card 





worm drive hydraulic pump 


specifically designed for mining applications 





| 
This pump is specifically designed as a mining i 


hydraulic pump and incorporates many features based 



















on our long experience of mining duties. In 


particular we would mention— 


® COMPACT DESIGN OF MINIMUM DIMENSIONS 
@ ALL STEEL CONSTRUCTION 

@ LOW PLUNGER SPEEDS 

@ MINIMUM WEIGHT FOR EASE OF HANDLING 
@ EASE OF OPERATION 

@ MINIMUM MAINTENANCE 

@ EASE OF DISMANTLING 


The unit is suitable 


for operation with water, 


water /soluble oil mixture ; @) %, $3 h | > VW a ri & 
and hydraulic oil. 


Write for literature. 





! Branch Offices at Glasgow, Manchester 
| Birmingham, Cardiff, 
Newcastle, Derby 


JOSEPH EVANS & SONS (WOLVERHAMPTON) LTD. 
Nine Elms Iron Works, Reading, Berks. Tel.: Reading 67182/4 
London Offices: Pulsometer House, 20/26 Lamb’s Conduit Street, London W.C.1. Tel: HOLborn 1402 | 
Enter No. 792 on reply card 
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‘only a ripple on 
the surface, but... 


Day by day water losses may only seem a ripple 
on the surface, but looked at cumulatively they 
soon become a wave of unnecessary wastage and 


expense. 


Our Engineers will advise, or ask for descriptive 
leaflet No. E.A.100. 
For all cooling systems where water conservation 


is necessary, specify 


THE MIDLAND HEATING 
& VENTILATION CO. LTD.. 


BEDFORD ROAD, BIRMINGHAM, 1! 


Phone : ViCtoria 378 Grams .« Midheats 


MAKERS OF )MIDAC DUST & FUME CONTROL UNITS & (YHA Pom apo CENTRIFUGAL FAN 


Enter No. 801 on reply 
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29 GROFTS 
VS5.MGs 
ALL IN 

A LINE! 


Yes, Crofts Variable Speed Motor Gears take the biscuit that’s 
what they'll tell you at the cereal factory where we photographed this 
battery of twenty-nine in action. 


Combining a flange mounted electric motor, variable speed 

drive and appropriate reduction gear, Crofts V.S.M.Gs are ideal 

for installation wherever a single compact unit is required because of 
limited space. 

The Vertical type, for powers up to 20 hp, is shown here, 

but a whole range of sizes is available and one’s bound 

to suit you. Send for publication 560TE giving 


all the information you'll require. 


CROFTS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEERS 


THORNBURY BRADFORD 3 YORKSHIRE Tel: 6525! (20 Iines 
Grams: * Crofters Bradford Telex’ Telex $1186 


BRANCHES AT: Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpoo! Londor 
Manchester Newcastie Northampton Nottingham Sheffield Stoke-on-Trent 
Subsidiary Companies in Canada, South Africa, U.S.A World-wide Representation 


Enter No. 811 on reply card 
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EXPORT  SPIROLOX 
EXPERTS THE RETAINING RING | 


USE | THAT REALLY LOCKS 


ECO 


MOTORS 















~@, 
—_—, 






| & 








Shewn above 
Frame 5 drip-proof 
motor. 





Because unusual voltages, 
periodicities, and specifications 
make no difference to delivery 

° f h b Spirolox retaining rings are made from two or more 
times and on y cost a Tew Doo. concentric turns of high grade flat spring steel. Spirolox 


have great strength, they can be assembled without the 





of special tools, and do not tangle in storage. 
Spirolox rings come in a large variety of sizes to suit eve! 
application. And Spirolox rings really lock. 


Write now for full details and samples to Dept. E10 
WELLWORTHY LTD - LYMINGTON - HANTS 


eT, aie | WELLWORTHY 


NORTH STREET - LONDON - S.W.4 eee Chics co eel 





MACaulay 3211-4. | Neconditi, Clapcom, London. 


Enter No. 821 on reply card Enter No. 822 on reply ca 
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ABBUTI 


of NEWARK 


ee. 





COWLISHAW 


WALKER 


400 TON 
PRESS 











s 


Specialists 
dn the_ > 
Manufactu 


outer casings 
for the famous range of Bratt 
Colbran gas fires at their 
Wembley works. 

This advanced and highly 
efficient design of gas fire sends 
convected warm air to every 
corner of the room in addition 
to the normal radiant heat. 








of Dishe 
Ends / 




















COWLISHAW WALKER PRESSES with their 
fine craftsmanship and inbuilt dependability have 
that extra frame and slide rigidity which guarantees 
better pressings and longer tool life. 


COWLISHAW, WALKER & CO. LIMITED 


Biddulph, Stoke-on-Trent Telephone: Biddulph 3254 Telegrams: Cowlishaw, Stoke-on-Trent 
London Office: 117 Victoria Street, Westminster, London, S.W.1 Telephone: ViCtoria 5472 














Enter No. 831 on reply card 











There’s safety in numbers but | 
One Wells Lamp can work | DISHED & FLANGED 
| 







VESSEL ENDS 
BOILERS - LOCO 


wonders in fog. 





No. 18 KETTLE TORCH LAMP 
CAPACITY 3 PINTS PARAFFIN 





FIREBOXES and alli 
PRESSURE VESSELS 
Riveted or Welded 







eo 
| WELDED and FLANGED 
WORK A _ SPECIALITY 






THE GUIDING LIGHT OW A GLOOMY NIGHT. 









































No. 18a TRENCH LAMP. s pints CAPACITY 
Also makers of Wells Waste Oil Filters, TT 
Oil Storage Cabinets, Barrel Pours, ABBO & ° 
Lathe Drip Cans, Portable Industrial 
Oil Heaters, Lime Spraying Machines (NEWARK) LTD. 
and Spray Guns. NEWARK BOILER WORKS. 
NEWARK: NOTTS: ENGLAND 
A. C. WELLS & CO. LTD., Telephone: Newark 54. 
MOUNT STREET, HYDE. 
Telephone : HYDE 2953. Telegrams : UNBREAKABLE. HYDE 








Enter No. 832 on reply card | Enter No. 833 on reply card 


The DPA distributor type pump is not only very small and light. It is arranged for 
simple types of drive and can be fitted snugly against the side of the engine, 
making a very compact installation. Calibration and phasing are not required with 
this type of pump. The housing is filled with filtered fuel oil under slight pressure, 
and no special lubrication is required, while dirt and water are excluded. 


The DPA is ideally suited for high speed diesels. 


The World’s Largest Manufacturers of 


C.A.V. LIMITED, ACTON, LONDON, W.3 
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FUEL INJECTION EQUIPMENT 


AP 960 


Enter No. 841 on reply card 
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This new system is perfection in tool holding 

[he tool is carried in a non-stick taper in the spindle 
nose and secured by a draw bar via a bayonet 

type attachment. The quick lock and hydraulic 


release are operated from a switch 


tool changing in seconds! 


* Guarantees speedy, accurate and safe tool changing. 
* Eliminates damage and wear. 

* Simple to operate. 

* Reliable in performance 


* Available on Series 45, 72 and all Kearns 
Patent Horizontal Boring Machines 


KEARNS 


_— 
patent tool 
hold with 
hydraulic 
release 


f 


* Another KEARNS development for improved production efficiency 


\W/ H. W. KEARNS & CO. LIMITED, BROADHEATH near MANCHESTER 


KSGI4 
Enter No. 851 on reply card 
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POWER TRANSMISSION— 


through the medium of 


FLEXIBLE 
FABRIC 
COUPLING 
DISCS 





*% Are easily assembled. 

*% Give extreme torsional flexibility. 

% Absorb irregularities in load variations. 

% Axial and parallel misalignments are corrected, 


ESTABLISHED t895 


| HERMETIC pyBRER Co [7 


Hermetic Works, Priory Road, Aston, BIRMINGHAM, 6 


Telegrams : “Hermetic Birmingham.” 








"Phone : EAST 3638/9. 








Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. V.G.6/300/FIR 
for export to tropical! countries 


OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
to be the perfect jointing for smooth surface and screw unions. OSOTITE is a 
simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam which ensure in a few minutes a HIGH PRESSURE GAS, AIR or 
WATER-TIGHT JOINT. Write for full details and prices 


OSOTITE 


A SLICK PRODUCT 


=~BRANDS LIMITED 
SLIEX LULL Me AL 





570 
Enter No. 862 on reply card 
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| BRIGHT € HIGH TENSILE 


y 4 7 
Y, ll Y, 414," 


Highest quality Hexagon Head 
Bolts, Nuts, Studs, Sets and 
Special Parts, etc., in Bright, Heat 
Treated High Tensile Carbon and 
Alloy Steels for all industries, in 
sizes from jin. up to 3in. dia. 
Larger sizes supplied to special 


















requirements. 


We also manufacture Bright 
Drawn Heat Treated Carbon and 
Alloy Steel Bars in Hexagons, 
Squares and Rounds up to 34in. 


dia. 









| 
| 
| 


‘HIGH TEMPERATURE 
“CREEP” RESISTING 
| STUD BOLTS 
| Specialised products that give great 
resistance when exposed to high tem- 
| perature. 


| Sizes range from #in. to 3in. dia. 


Full technical details and Catalogue on 
| request. 


W MARTIN WINN LTD 
DARLASTON : SOUTH STAFIS, 


Phone: JAMES BRIDGE 2072 (5 lines). Grams: “ ACCURACY,” DARLASTON 


Enter No. 863 on reply card 
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MONEL 
METAL 
CASTINGS 





| 


Illustration 





shows Monel 
Metal Impeller, 
weight 190 lbs 


We also manufacture 
Monel Metal 
finished valves for 


all purposes 


GUNMETAL & BRONZE 
Castings up to 
5 tons weight 





SHIPHAM & CO. LTD. 


HAWTHORN AVENUE - HULL Tel: 37654 


A MEMBER OF THE NEWMAN HENDER GROUP 


BCA 


Eater No. 871 on reply card 
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HYDRAULIC 
CYLINDERS 
AND RAMS 


| Whatever your requirements the R.G. 


range of HIGH, MEDIUM and LOW 


pressure cylinders and rams is, or can be, 





designed to meet them. 
Engineered for any stroke, bore or 


mounting suitable for oil and water. 


Send your next hydraulic problem or 
| enquiry to :— 


| RHODES, GILL & CO LTD 


212 WELLINGTON STREET, LEEDS | 
Telephone 2010 4/5 
Enter No. 872 on reply card 
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| PATENT SOLIDS DIVERTING PLANT 


Double Units capable of continuous inflow of 250 g.p.m, 
| A closed tank Automatic Sewage Pumping Plant, made in four sizes 


Suitable for Small Housing Estates, Factories, Schools, Camps, Etc. Also for pumping trade effluents or 

other liquids containing solids. Will deal with any solids which can come down a 4in. domestic drain 

The plant leaves the Works complete, ready for coupling up to ingoing and outgoing sewers. 

This plant operates on the principle that by temporarily removing the solid matter from che liquid 

sewage, the actual pumping operation can be performed at high efficiency by a pump of the clean water 

type, handling liquid sewage only 

Recently developed are the two larger sizes, the patented principle of which makes them very suitable 

for discharging greater quantities against either low or unusually high heads, beyond the range of 
normal sewage pumps 

Since 1909 we have supplied automatic Sewage Plants all over the world covering from the smalies: to 

the largest duties. Plants include: Propeller, Fullway and Freeway, eophagus and 
Disintegrator Pumps 


_PULSOMETER ENGINEERING CO. LTD. 
MINE ELMS IRONWORKS, READING 


Telephone: Reoding 67182/5 London Office: Pulsometer House, 20/26, Lamb's Conduit Sereet, W.C.!. 
Also Birmingham, Cardiff, Glasgow, Leeds, Manch , Ni stle upon Tyne. 


Eater No. 873 on reply card 


























ROLL CLADDING for permanent protection 





The many advantages of the roll cladding have made it 
immediately acceptable in many industries: 

















IN TEXTILES IN DYEING 


London Office: 12 Portland Place, W.1. Tel.: LANgham 5588. 
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in Stainless Steel, for Rolls, 
Shafts, Tubes & Drums 


Many corrosion problems in industry can now be overcome more 
efficiently and cheaply using Rosedowns roll cladding process in which 
a thin shell of corrosion-resistant material is applied to the 

external diameters of cylindrical bodies. 

Rosedowns supply complete clad rolls or alternatively, the process 

can be applied to customers’ own rolls, shafts etc. Work is accepted 
from 4 to 42 inches in diameter, in length up to 23 feet 6 inches, 
machined, ground and polished to precision limits. 





ROSE, DOWNS & THOMPSON LTD. 
Old Foundry, Hull, England. Tel: 29864 
DAVY-ASHMORE GROUP 


Eater No. 881 on reply card 
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CARBON CHROME ALLOY STii:5 


GROUND 
FLAT STOCK 


Guaranteed 
to+0-001 in Mgt 


thickness 











indispensable in the manufacture of jigs, 

templates, gauges, press tools, etc., oil 

hardening, non-distorting steel in standard 18in. 
lengths. Each piece separately packed with full 
heat treatment instructions. Standard 18in. lengths 
also non-standard sizes 12in., 24in. and 36in. lengths. 
Widths from 3/16in., to 12in., thicknesses from 
1/32in. to 2in. 

We hold large stocks of non-standard sizes and 
Round Stock gin. to 2jin. dia. 


30,000 LENGTHS ALWAYS 
IN STOCK 








Write for specifications and prices 


MAIN STOCKHOLDERS & DISTRIBUTORS | HENEAGE STREET, 
LONDON El 


T. NORTON & CO. LTD rismorscara rate 


CARVER STREET BIRMINGHAM 1 Eater No. 892 on reply card 
Telephone: Central 4325 (5 lines) 












Enter No. 891 on reply card 








HUNT BROS LTD 


GRIFFIN FOUNDRY, OLDBURY 
Ner BIRMINGHAM 


Telephone: BROADWELL 1181 & 1182 Telegrams : GRIFFIN, OLDBURY 





Enter No. 893 on reply card 
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; HEAVY DUTY LEVEL 
| LUFFING GRABBING CRANES 


Clyde Cranes on the new coal transfer jetty of 


Messrs. William Cory & Son Ltd., on the Thames at Erith. 








CLYDE: 


Clyde Crane & Engineering Co., Mossend, Lanarkshire. 











'FOR RAPID DISCHARGE OF BULK CARGOES 


een | 
a 





CLYDE CRANE & BOOTH LTD. 


incorpor ating 


Tel.: Holytown 412 (6 lines). Grams: “Clyde *’ Motherwell Telex. 


Joseph Booth & Bros., Union Crane Works, RODLEY, Leeds. Tel.: Pudsey 3168 (6 lines). Grams: “Cranes ’’ Rodley Telex. 
Enter No. 901 on reply card 
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Telex 77443 
Telex 55159 
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e 
* 
* 
DO NOT PARK IN A ‘NO WAITING’ 
AREA OR CONTRARY TO WAITING 
RESTRICTIONS bd 
ROAD TRAFFIC ACT 1930, Sec. 46 e 


LONDON TRAFFIC ACT 1924, Sect. 10 


MAXIMUM PENALTY FOR £5 
FAILURE TO COMPLY fine 


MACHINERY} INSTALLATIONS LTD SsiHicHisTREET - ACTON - LONDON - w.3 


* GLASGOW CITY 6597 - NEWCASTLE UPON TYNE 223% 


Alsoat: BIRMINGHAM MIDLAND 573! P.B.E. - CARDIFF 2547! 


NO WAITING 


PHONE FOR 
M.I.L. SERVICE 


FACTORY and PLANT LAYOUT 


MACHINERY and PLANT ERECTION 
DISMANTLING - REMOVAL 
INSTALLATION - MAINTENANCE 


ERECTION and DISMANTLING OF 
BOILERS and CHIMNEYS 


ELECTRICAL CONTRACT WORK 
EXPORT PACKING and SHIPPING 





Telephone: ACORN, 6044 P.B.E. 












The above photograph shows one of Hopkinsons’ 
long retracting soot blowers, with a travel of 36 feet. 
Blowers of this design are on order for Thorpe Marsh 
Power Station near Doncaster. 

Hopkinsons’ soot blowers are standardised to suit 


all types of boiler installations. 


Enter No, 911 on reply card 


HOPKINSONS’ 


SOOT 
BLOWERS 


FOR ONE OF THE 
LARGEST BOILERS 








IN THE WORLD 





@) HOPKINSONS LIMITED - HUDDERSFIELD 
LONDON OFFICE: 34 NORFOLK STREET STRAND W.C.2 





Enter No. 912 on reply card 








92 Oct. 21,1990 THE ENGINEER 






There’s more than 


Guaranteed Tensile Strength* , 


S% minimum: 75 tonsisquare inch 
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Hexagon Socket Screws 


GEN engineers employ up-to-date techniques to control not merely the 
tensile strength of NPK Socket Screws, but the grain-flow of the metal. 

In the illustration above, this grain-flow is most evident round the precision 
socket—where the utmost strength is needed. 

At every stage in the production of NPK Socket Screws —from steelworks to stores— 

GEN Quality Control ensures uniformity, dimensional accuracy and good finish. NPK Socket 


Screws are made to engineers’ standards—the highest. They are as good as they look. 


NPK hexagon socket cap, set, countersunk and shoulder 
screws are available in a wide variety of sizes 
WEDGLOK self-locking hexagon socket screws and NPK 
hexagon wrenches are also available. 


For price list and technical booklet write to 
QUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., Screw Division, Box 24, Heath Street, Birmingham 18. Tel: Smethwick 1441 Telex 33-239 


S/S/2310 


Enter No. 921 on reply card 
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MILLION 


Operations... 
no spares, 
no maintenance 


Here is undeniable proof that “* BROOM- 
WADE" pneumatic equipment is unsurpassed 
for Efficiency and Reliability. 

In 1955, Messrs. S. Smith & Sons (England) 
Ltd. installed two “BROOMWADE” Type 
HPS6 Squeeze Riveters with HPSS Intensifiers. 
They are employed for side piercing four holes 
in speedometer brackets. 

Each machine has performed 5; MILLION 
OPERATIONS WITHOUT any SPARES or 
MAINTENANCE. A third machine is now 
being installed. 

You will be well advised if you discuss your 
compressed air problems with a ‘‘ BROOM- 
WADE " works-trained technical representa- 
tive. Meanwhile, may we send you a copy of 
our leaflet giving full details of ‘*‘ BROOM- 
WADE” Squeeze Riveting Equipment? 


® W/ y j 

















Two views of the “* BROOMWADE" Hydro - Pneumatic 
equipment installed by Messrs. S. Smith & Sons (England) 
Ltd., by whose permission these pictures are published. 


————- - 
r 3 


Air Compressors & Pneumatic Tools 


YOUR BEST 


INVESTMENT 


BROOM & WADE LTD., P.O. Box No. 7, High Wycombe, Bucks. Telephone: High Wycombe 1630 (10 lines). Telex: 83-127 
793 SA 





Enter No. 931 on reply card 
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CRAVEN BROS 


CRANE DIVISION LTD. 


MANUFACTURERS 
OF ALL TYPES OF 
STEELWORKS CRANES 
AND HEAVY DUTY 
INDUSTRIAL CRANES 


CRAVEN BROS CRANE DIVISION LTD. 
LOUGHBOROUGH ENGLAND 





TELEPHONE: LOUGHBOROUGH 21 30 











THE ENGINEER 


the strength 
of the 
Ruston 
AT. diesel 


Take just two of its components 


Oct. 21, 1960 



































The crankcase 

Unique ‘U'-design developed 
by Ruston research to give 
exceptional stability to 


bearing and crank system. 


The crankshaft 

The even grain of the short 
C.G.F. crankshaft gives a 
uniformity of strength unequalled 


by that of any other shaft. 


This strength goes into every 
inch of the ‘AT’ diesel. The 


result is complete reliability 











and outstanding engine life. 
Yet, in its speed and power 
range, the ‘AT’ is the most 


compact diese/ ever produced 


Ruston ‘AT’ diesels 
have a power range 
of 700-1800 b.h.p. 
at speeds up to 
520 r.p.m. 
May we send 
technical information ? 


diesels 


today’s most advanced diesels for all base-load and standby duties... 4-3100 b.h.p. 


| a 








| 


| RUSTON & HORNSBY LTD - LINCOLN - EN@LAND Associated with Davey, Paxman & Co. Ltd., Colchester 





Enter No. 951 on reply card 
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only FIRTH-VICKERS make 





For over}25 years}, Staybrite’ F.D.P. steel has 
been the standard material in the construction 
of a wide range of chemical plant. It is also 
used for storage and transport in the chemical, 
dairy and brewing industries, and is extensively 
applied in all types of power production. 

Technical information on the use of all Firth- 
Vickers steels, together with technical literature 


are always available on request. 








FIRTH-VICKERS STAINLESS STEELS LTD., SHEFFIELD 


the only Company in Europe to devote its activities exclusively to 
the production and development of stainless and heat-resisting steels. 











Enter No. 961 on reply card 
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a U TO 1 C [, automatic screens 
el be tiaticr ia PUMPS | 


FOR CONDENSER COOLIN 

WATER-POWER STATIONS 
WATERWORKS ~- FACTORIES 
PAPERMILLS & TANNERIES 


PUMPS FOR AIR 
| WATER & VACUUM 


F. W. BRACKETT & CO. LTD. 
COLCHESTER Telephone : 3958 
P970 ___ Enter No. 972 on reply card 


absterge 
(to clean by wiping) 


Austins supply the best cleaning rags for 
CAST IRON, BRONZE OR STAINLESS STEEL every purpose. Some jobs call for coarse, 
CHOICE OF THREE MECHANICAL SEALS heavy fabric, some for soft, closely woven 
send for details of this and other types materials—we can meet all requirements 





with carefully selected rags that are 
thoroughly washed and sterilized in our 
own plant. Orders of all sizes are handled 


i. U T 0 M E T R ] C P U M P § L T D with promptness and reliability. Please 








let us quote you for regular supplies 


aie VV A ctcRS MA 


AUSTINS industrial cleaning rags 


E. AUSTIN & SONS (LONDON) LTD., GUN WHARF, GUNMAKERS LANE, E.3 - Tel : ADVance 121! 
Enter No. 971 on reply card Enter No. 973 on reply card 








METAL HANDLING 
MADE EX 


king up and moving mixed 
solid metals there 's 
performance and 
lifting magnet. 





For brea 
steel scrap, OF 
nothing to equal in 
urnand electro- 


price, a B 

There 's 
satisfy every requir 
Each magnet !s spe 
tect it against morsture an 


in cooling 


a wide range of sizes to 
ement and condition 
cially treated to pro- 
d to assist 


available on hire 


w. E. BURNAND & SON LTD. 
Shoreham Street, Sheffield 
24148 (3 lines) 





Telephone 








Eater No. 974 on reply card 
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Wherever 
there is Industry 
there are 
organ 
Refractories 





M O G rN N NESTON, WIRRAL, CHESHIRE. TELEPHONE: NESTON 1406 


efractories 


NEI64A 


Enter No. 981 on reply card 
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PUBLIC APPOINTMENTS - 


Lineage Rate. 


SITUATIONS VACANT - 


4/6 per line of approximately 6 words. 





Oct. 21, 1960 


CLASSIFIED ADVERTISEMENTS 


BUSINESSES and PREMISES - 
PATENTS * MISCELLANEOUS - AGENCIES - DIRECTORS - PARTNERSHIPS 


54/- per single column inch and pro rata. 
4-page 654. 





TENDERS - 


Minimum 18/-. 


EDUCATIONAL ° 


Inch Rate. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of j-page (12 column inches) and upwards, @.g., /-page £29 10s 


BUSINESS OPPORTUNITIES 


12 lines to | inch. 
Full page £100. 


FOR SALE - MACHINERY, etc., WANTED - AUCTION SALES - SITUATIONS WANTED - SUB-CONTRACTING * DESIGN SERVICES - FOR HikE 


Lineage Rate. 


4/- per line of approximately 6 words. 


Minimum 16/-. 


Inch Rate. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of j-page (12 column inches) and upwards, e.g., -page £25 10s 





48/- per single column inch and pro rata. 
d-page £48 


12 lines to | inch. 
Full page £90. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a j-page (12 columr 
Thereafter the sizes for both progress in steps 3 inches deep across I, 2, 3 or 4 columns. 


Copy Dates. 


Tuesday for publication on Friday of the same week. 


Use of Box Number. 


2/- which includes forwarding of replies. 
If proofs are wanted, copy is required on Thursday for publication on Friday of the following week 


Advertisements for publication should be addressed to:—Classified Advertisement Dept., “THE ENGINEER,” 28 Essex Street, Strand, London, W.C. 2 
Urgent advertisements may be telephoned to CENtral 6565. 





PUBLIC APPOINTMENTS 


BRADFORD INSTITUTE 
OF TECHNOLOGY 


APPOINTMENTS 


Applications are invited for the following post 
READER IN MECHANICAL 
ENGINEERING 
Candidates should possess the qualificat‘ons and 
experience to direct research and post-graduate 
work and to take a leading part in advanced teach 
ing. Importance will be attached to industrial and 
research experience. Adequate facilities will be given 
to undertake research and suitable technical assistance 

and equipment are available 
Salary £1800 to £2100 per annum (or above in 
special cases) 
PRINCIPAL LECTURER IN 
MECHANICAL ENGINEERING 
Candidates should be qualified to teach to final 


degree and Diploma in Technology standard and 
should have adequate research and industrial exper 
ence The successful candidate will be expected to 


assist the Head of the Department with the organi 
sation and administrative work of the Department 
and will be encouraged to develop industrial contacts 

Salary : £1750 to £1900 per annum 

Previous industrial or research experience at a 
suitable level will be taken into account in fixing the 
commencing salary 

Senior members of staff are encouraged to under 
take consultant work in industry and may retair 
fees paid for such work 

Further particulars and forms of application may 
be obtained from the Registrar, Bradford Institute 
of Technology, Bradford, 7 

HENRY PATTEN, 


E6855 Clerk to the Governors 





MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


BRUNEL COLLEGE OF TECHNOLOGY 
WOODLANDS AVENUE, ACTON, W.3 


Dr. J. TOPPING, M.Sc., D.14 
F.Inst.P 


Principal! 


DEPARTMENT OF 
MECHANICAL ENGINEERING 


HEAD OF DEPARTMENT OF 
MECHANICAL ENGINEERING 


Applications are invited for the post of HEAD 
OF DEPARTMENT OF MECHANICAL ENGIN 
EERING, Grade V, which becomes vacant on 
31st December, 1960, the present holder having been 
appointed to a Principalship 

The main work of the College is concerned with 
sandwich courses for the Diploma in Technology 
New building for the department will be available in 
two years’ time when it will be possible to extend 
considerably the post-graduate courses and research 
work in the department 

The post provides opportunities for a man inter 
ested in education as well as research, and in develop- 
ing correlated schemes of industrial training 

Salary wil! be within the range : £2138 to £2301 
per annum 

Further information and forms of application may 
be obtained from the Principal, to whom completed 
forms should be returned within 14 days of the 
appearance of this advertisement. 

Cc. E. GURR, M.Sc., Ph.D., 


E6885 Chief Education Officer 





UNIVERSITY OF QUEENSLAND 
SENIOR LECTURER IN ENGINEERING 


Applications are invited for the above-mentioned 
position in the University College of Townsville 
Applicants should have a degree with honours in 
Engineering and should preferably have teaching 
experience 

Salary : £A.2520 to £A2870 

The successful applicant will enjoy the privileges 
of superannuation, study leave, travel grants and 
other benefits available to the academic staff 

Further particulars and application forms are 
obtainable from the Secretary, Association of Univer- 
sities of the British Commonwealth, %4 Gordon 
Square, London, W.C 

Applications close, in Australia and London, on 
1%h November, 1960 E6882 


PUBLIC APPOINTMENTS 
CITY OF LIVERPOOL 
EDUCATION COMMITTEE 


CITY COLLEGE OF TECHNOLOGY 


DEPARTMENT OF MECHANICAL, 
MARINE AND PRODUCTION 
ENGINEERING 


RESEARCH ASSISTANT (TEMPORARY) 


Applications are invited for the appointment of 
RESEARCH ASSISTANT (TEMPORARY) for a 
period of two years in the first instance. Duties to 


commence as soon as possible 


Salary £645 to £815 p.a. (Grade A.P.T. 1) 

Applicants should possess a degree in Engineering 
The person appointed will be required to carry out 
research under guidance on Machine Tool behaviour 
in the Production Engineering Section which includes 
Advanced Machine Tool and Metrology Labora 
tories. He will be encouraged to work for a higher 
degree or for the College Fellowship and may be 
called upon to demonstrate for *% more tha 
six hours per week 

Application forms (returnable by 4th November 


1960) from the Director of Education, 14 Sir Thoma 
Street, Liverpool, | 
THOMAS ALKER 
(3.6446) Town Clerk and Clerk to the 
E6894 Local Education Authority 





CITY OF BIRMINGHAM 
EDUCATION COMMITTEE 


BROOKLYN TECHNICAL COLLEGE 
Principal : C. A. THOMPSON 


ASSISTANT GRADE “8B” 


Required as soon as possible, but not later than 
ist January, 1961, an ASSISTANT, GRADE B 
in Machine Shop Engineering The post has been 
caused by rapid expansion following the opening of 
a new workshop 

Applicants should be prepared to offer Workshop 
Practice and Theory with the appropriate ancillary 
subjects for City and Guild Courses 63 and 193 


Salary £700 by £27 10s. to £1150 with additional 
allowances for degree and teacher training Incre 
ments for approved industrial and teaching experi 


ence are allowed to determine the entry point to the 
salary scale 

Further details and application forms may be 
obtained from the Principal at the College, Aldridge 
Road, Great Barr, Birmingham, 22a, to whom 
completed applications must be returned by 28th 
October, 1960. 

E. L. RUSSELI 
E6878 Chief Educat Officer 


NORTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 
AND MID HERTS GROUP 
HOSPITAL MANAGEMENT 
COMMITTEE 





GROUP SUPERINTENDENT ENGINEER 


Applications are invited for the appointment of a 
GROUP SUPERINTENDENT ENGINEER who 
will be responsible for the engineering services of all 
Hospitals in the Group 

Applicants must have completed an apprenticeship 
in mechanical engineering and have a sound know- 
ledge of the principles and practice of the efficient 
operation of steam boiler plants and have a wide 
experience, in a supervisory capacity, of such types 
of mechanical and electrical services as are found in 
hospitals. Candidates miust have passed an exami- 
nation in engineering technology and hold First- 
Class Certificate of Competency in Marine Engineer- 
ing or an equivalent qualification 

In addition to the norma! work of the Group, the 
successful candidate will be required to associate 
himself with the installation of the engineering 
services of the new Welwyn/Hatfield Hospital. The 
points count for salary purposes will be in the 50! -60 
points range 

Salary scale : £1130 to £1325 per annum 

Applications, stating age, experience, qualifications 
and naming three referees, should be sent to the 
Group Secretary, Bleak House, Catherine Street, 
St. Albans, Herts, by 2nd November, 1960. E6798 


PUBLIC APPOINTMENTS 





CHESTERFIELD, BOLSOVER 
AND CLOWNE WATER BOARD 


CHIEF ASSISTANT ENGINEER 


Applications invited for the above appointment 
from suitably qualified persons with considerable 
experience in Water Supply Engineering Salary 
scale J.NA Grade B, £1250 ~- £1485 124% 
(approximately) in accordance with the recent 
decision Of the Joint Negotiating Committee 

The appointment is next in seniority to the 
Engineer and Manager of the Board Housing 
accommodation will be provided and a car allow 
ance is payable on ihe essential user scale 

The appointment is subject to the provisions of the 
Local Government Superannuation Acts, 1937-1953, 
and will be terminable by one calendar month's notice 
on either side 

Forms of application and further particulars may 
be obtained from the Fngineer and Manager, New 
Beetwell Street, Chesterfield, and should be returned 
to the undersigned not later than Monday, the 
3ist October, 1960. 

RICHARD CLEGG, 
Clerk to the Board 
E6806 


Town Hall, 
Chesterfield 


GOVERNMENT OF SIERRA LEONE 
POSTS AND TELECOMMUNICATIONS 
DEPARTMENT 


TELECOMMUNICATIONS ENGINEER 


Responsible for supervising, maintaining, installing 
ind developing telecommunications services generally 
including Carrier Telephony under the direction of 
the Postmaster-General and the Engineer-in-Chief 

Contract appointment. Salary range £1470 to 
£2145 a year. Gratuity 15 per cent of salary 
Free passages. Rented quarters. Children’s allow- 
ances. Generous leave. Candidates under 45 years 
should be either A.M.1.E.E. or hold a Degree or 
Diploma in Electrical Engineering with Telecom 
munications subjects They must have a sound 
knowledge of theory and practical experience of 
telecommunications engineering generally 

Write Director of Recruitment, Colonial Office, 
London, S.W.1, giving full names, age, qualifications 
and experience quoting BCD 108/15/03/D4 

E6871 


SOUTHAMPTON CORPORATION 
WATERWORKS 





CIVIL ENGINEERING ASSISTANT 


Applications are invited for the above appointment 
on the permanent establishment Salary within 
A.P.T. Special Grade (£840 to £1145), according to 
qualifications and experience 

Housing accommodation available in approved 
cases and approved removal expenses reimbursed 
up to a maximum of £50 

Applicants should not be more than 35 years of 
age and must have passed Parts | and 2 Institution 
of Civil Engineers or exempting examination 
Experience in Waterworks advantageous 

Conditions of appointment and form of applica 
tion from C. A. Bradley, B.Sc.. M.L.C.E.. Water- 
works Engineer and Manager, Civic Engineer, 
Southampton Applications by Saturday, 12th 
November, 1960 

Civic Centre, 


Southampton E6889 





CIVIL SERVICE COMMISSION 


PATENT EXAMINERS AND 
PATENT OFFICERS 


PATENT EXAMINERS AND PATENT 
OFFICERS. Pensionable posts for men or women 
for work on the examination of Patent applications. 
Age at least 2! and under 29 (36 for Examiners), 
with extension for regular Forces service and Over- 
seas Civil Service Gualifications normally first 
or second class honours degree in physics, chemistry, 
engineering or mathematics, or equivalent attain- 
ment, or professional qualification, e.g. A.M.LC.E., 
A.M.1.Mech.E.. AM.LE.E. A.R.1C London 
salary (men) : £655 to £1460 ; provision for starting 
pay above minimum. Promotion prospects. Write 
Civil Service Commission, 17, North Audley Street, 
London, W.1, for application form, quoting 
$/ 128/60, and stating date of birth. £6864 





PUBLIC APPOINTMENTS 


LEICESTER NO.1 HOSPITAL 
MANAGEMENT COMMITTEE 


THE LEICESTER ROYAL INFIRMARY 
(506 BEDS) 


SENIOR ENGINEER 


Applications are invited for the post of SENIOR 
ENGINEER to be responsible to the Superintendent 
Engineer for the satisfactory operation and mair 
tenance of the mechanical and electrical services at 
The Leicester Royal Infirmary (506 beds). Cand 
dates should have completed an apprenticeship ir 
mechanical engineering, or otherwise have acquired 
a thorough practical engineering training as distinct 
from a purely craft training 

Preference will be given to candidates having 
either a Ministry of Transport and Civil Aviation 
First Class Certificate of competency in Marine 
Engineering, or a Certificate of Service as First Class 
Engineer, or a City and Guilds Technical certificat 
in Plant Engineering (First Class), and have had 
previous experience in a supervisory position of 
hospital or similar mechanical and electrical services 
and have a sound knowledge of the principles and 
practice of the efficient operation and maintenance 
of steam boilers, engines and other pliant 

The salary will be on the sesle of £715 rising by 
annual increments to £855 per annum, abated b 
£30 if without the requisite qualifications The 
person appointed may be requi: ed with other engineers 
to take part in an “On Cad” rota A house i 
available if required 

Applications, stating age qualifications and 
experience, and naming three referees to Group 
Secretary, Leicester No. I Hospital Management 
Committee, The Leicester Royal Infirmary, withir 
fourteen days of the appearance of this advertise 
ment P6850 





MINISTRY OF LABOUR 


GOVERNMENT TRAINING CENTRE, 
LETCHWORTH, HERTS. 


INSTRUCTOR (UNESTABLISHED) 


Ministry of Labour require General Fitter for 
appointment as INSTRUCTOR (UNPSTAB 
LISHED) at Government Training Centre, Letch 
worth, Herts. Applicants must be British subjects 
who are experienced and fully skilled, able to teach 
their trade, and supervise the work, and maintair 
control of the trainees in their trade. They should 
have undergone training usual in their trade fol 
lowed by at least 5 years practical experience, and 
should preferably possess O.N.C. or City and Guilds 
Certificate or equivalent qualifications where appr« 
priate. Prospect of eventual establishment. Corn 
mencing salary (at age 30 and over) £930 rising b 
two annual increments to £1000 p.a. Write f 
application form within 7 days to Employment 
Exchange, Letchworth, Herts. Selected applicants 
will be required to pass a Theoretical Test before 
appointment and a practical test of normal trade 
skills after taking up appointment F6865 





MANCHESTER REGIONAL 
HOSPITAL BOARD 


MAIN GRADE ENGINEER 


Manchester Regional Hospital Board 


cations from qualified mechanical and/cr heating 
and ventilating engineers for two posts of VA 
GRADE ENGINEER Salary scale i9 


£35 (1) by £40 (2) by £45 (5) by £50 (7) 
National Health Service conditions and sup« 
tion scheme. Application forms obtainat 
the Secretary, Manchester Regiona! Hospita! & 
Cheetwood Road, Manchester, 8%, to w! 
should be returned by 14th November, 196 

} 





CITY OF MANCHESTER 


MECHANICAL ENGINEER 


MECHANICAL ENGINEER required 
Rivers Department. A.P.T. IV (£1140 t 
Applicants should be qualified engineers wit! 
knowledge of both mechanical and electric 
eering and practical workshop experience 
ledge of maintenance of sewage works me 
and power generation plant eo dD 
from, and applications to, General anager, F 
Department, P.O. Box 488, Town Hall, Mar 
2. Closing date 27th October, 1960 E 6+ 


Classified Advis. continued on page i 
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PUBLIC APPOINTMENTS 





MINISTRY OF LABOUR 
GOVERNMENT TRAINING CENTRE, 
SLOUGH, BUCKS. 


DRAUGHTSMAN ASSESSMENT COURSE 
INSTRUCTOR (UNESTABLISHED) 





Ministry of Labour require Engineer for appoint- 
ment as a DRAUGHTSMAN ASSESSMENT 
COURSE INSTRUCTOR (UNESTABLISHED) at 
Government Training Centre, Slough, Bucks. Appli- 
Ccants must be British subjects with a wide experience 
in the operation of machine tools and who possess 
good general fitting knowledge. They must be fully 
skilled, able to teach their trade, and supervise the 
work and maintain control of trainees in their trade 
They should have undergone training usual in their 
trade followed by at least $ years practical experi- 
ence, and preferably possess O.N.C. of City and 
Guilds Certificate or equivalent qualifications where 
appropriate Prospect of eventual establishment. 
Commencing salary (at age 0 and over) £930 rising 
by two annual increments to £1000 p.a. Write for 
application form within 7 days to Employment 
Exchange, Slough, Bucks E6866 





UNITED LIVERPOOL HOSPITALS 
ENGINEERING ASSISTANT 


Applications are invited for the post of ENGIN- 
EERING ASSISTANT to assist the Superintendent 
Engineer The duties will include the preparation of 
drawings and specifications. Candidates should be 
competent draughtsmen and experienced in heating 
and ventilating and general engineering work and 
should hold the Higher National Certificate in 
Mechanical Engineering or its equivalent. The 
salary is on the scale £600 by £25 (6) by £30 (3) to 
£840 per annum and a candidate with suitable 
experience may enter the scale above the minimum 
The Terms and Conditions of Service are those of 
the appropriate Whitley Council 

Apply, stating age, qualifications, experience and 
the names and addresses of three persons to whom 
reference may be made to the Secretary, The United 
Liverpoo! Hospitals, 80, Rodnsy Street, Liverpool, 
1, by the 8th November, 1960. E6881 





BURNLEY AND DISTRICT 
HOSPITAL MANAGEMENT 
COMMITTEE 





SUPERINTENDENT ENGINEER 


Applications are invited for the position of 
SUPERINTENDENT ENGINEER, who will be 
responsible for the satisfactory operation, mainten- 
ance, and co-ordination of the engineering services 
and activities, both mechanical and electrical, of 
the Group of Hospitals ; the supervision of engin- 
eering maintenance works, and the keeping of all 
necessary records, &c 

Applicants should be qualified in accordance with 
the Ministry of Health requirements 

Salary £1070 by £30 (2) by £35 (3) to £1235 

Applications, giving details of qualifications and 
experience, together with the names and addresses 
of two referees, should be received by the Group 
Secretary, Burnley General Hospital, not later than 
the 3ist October, 1960. E68 








TENDERS 





COUNTY BOROUGH 
OF WARRINGTON 


WATER DEPARTMENT 
TENDERS FOR PUMPING EQUIPMENT 


The Council invite TENDERS on a FIXED 
PRICE basis for the following PLANT and EQUIP- 


MENT : 
HOUGHTON GREEN PUMPING STATION 

Contract No. 1—The SUPPLY and ERECTION 
of Submersible Well Pumps, Horizontal Centrifugal 
Pumps, Electrical Switchgear and Hydraulic 
Instruments 

RISLEY PUMPING STATION 

Contract No. 2—The SUPPLY of Small Hori- 
zontal Centrifugal Pumps, Air Compressor and 
Pressure Vessel 

Specifications, Conditions of Contract and Form 
of Tender may be obtained from the Water Engineer, 
Water Department Offices, Pinners Brow, Lee 
ton Tenders in sealed envelopes appropriately 
endorsed should be delivered to the undersigned at 
the Town Hall, Warrington, not later than noon on 
the 3ist October, 1960. 

When applying for Tender documents, tenderers 
are requested to indicate for which of the above 
contracts information is required 

The Council do not bind themselves to accept the 
lowest or any Tender 

J. P. ASPDEN, 


E6859 Town Clerk. 





EDUCATIONAL 
UNIVERSITY OF SHEFFIELD 














FAILURES IN MACHINES AND 
STRUCTURES 


A COURSE OF ELEVEN LECTURES, with 
discussion, on failures in a wide range of branches of 
mechanical engincering, Tuesday to Friday, 25th to 
28th October : : 

Apply to Professor W. A. Tuplin, Applied Mecha- 
nics, University, St. George's Square, — $ 


EDUCATIONAL 





A.M.1.MECH.E., B.SC., City and Guilds, &c. 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent. successes. 148-page, prospectus, free 
on request. —B.1.E.T. (Dept. 22), 29, Wright's Lane, 
London, W.8 Ell4 t 





SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A HEATING, VENTILATING AND LIGHT- 
ING ENGINEER is required to augment the 
specialist services now provided by PERA The 
successful applicant will act as an adviser in these 
subjects to firms throughout the country, and will 
carry out his assignments at the various Companies 
Applicants should be conversant with boiler effici- 
ency tests and the specification of factory services 
systems. Essential qualities include enthusiasm and 
ability to work on own initiative. Superannuation 
under F.S.S.U.—Send details of training, experience 
and present salary to Secretary (1.751), Production 
Engineering Research Association, Melton Mowbray, 
Leics E6868 a 











AIR CONDITIONING ENGINEER 
EAST AFRICA 


Required in Nairobi, an AIR CON- 
DITIONING AND REFRIGERATION 
ENGINEER for Sales and Engineering work 
using American and other equipment 
Considerable experience of the Design and 
Installation of this type of plant essential 
together with genuine interest in sales 
Starting salary in region of £2500 per 
annum is offered with generous conditions 
of employment and good prospects for 
advancement Free passages and sub- 
stantial U.K. leave.—Reply in the first 
instance, giving details of age, experience 
and qualifications to BOX No. E6887 

The Engineer,” Interview London 


A 





APPLICATIONS ARE INVITED for an appoint- 
ment as a MECHANICAL ENGINEER in a large 
factory in Central Scotland for Maintenance and 
Development work on heavy plant: candidates 
should have a degree or equivalent qualification and 
some experience in work of a similar nature ; inter- 
esting work, prospects of advancement, Staff Pension 
Scheme.—BOX No. E6848, “ The Engineer.” A 


ASSISTANT to Company Works’ Engineer 
required to work from London office. Some travel- 
ling involved. Age 25-30. H.N.C. Mechanical. 
Able to work on own initiative—Apply BOX No 
E6858, “ The Engineer.” 4 
ASSISTANT ENGINEER for Sheffield Steel 
Works. Applicants should have experience with 
Stee! Melting Plant, Rolling Mills, Forges, Steam 
and Hydraulic Engineering —Write, stating quali- 
fications and experience to Box E803, c/o Streets, 
110, Old Broad Street, E.C.2 E6892 a 
ASSISTANT CHIEF INSPECTOR, aged 30-35, 
required for Engineering Company Must be in 
session of full City and Guilds qualification and 
ave served engineering apprenticeship (including 
Drawing Office training) Previous Inspection 
experience an advantage but not essential.—Applica- 
tions, quoting full particulars of age, education, 
training and salary, to BOX No. E6883, “ The 
Engineer.” A 


COLGATE PALMOLIVE LIMITED 
invite applications for 
DESIGNER DRAUGHTSMAN 
at H.N.C. level with experience in general 
mechanical engineering, including plant layout 
and design, pipework and service systems and 
pressure vessel design. Knowledge of chemical 
plant an advantage. Work is interesting and 
varied under ideal conditions.—Applications, 
giving details of age, qualifications, training, 
experience and salary expected, should be sent 
to Personnel Manager, 371 Ordsall Lane 

Salford § 


EG6R9S a 





CONVEYOR DESIGN 

SENIOR DESIGN DRAUGHTSMAN with 
extensive experience in all types of Conveyor 
required for a new factory near Bombay. 

Three years contract with passages paid for 
family and free furnished accommodation 
Salary up to £2500 per annum depending on 
experience. 

Apply BOX No. E6796, “ The Engineer.” 





DIRECTOR OF TRADE ASSOCIATION 


Applications are invited for the position of 
on a full or part-time basis of a National Engineering 
Contractors’ Association, whose work is allied to the 
Building Industry. The Director would be respon- 
sible for commercial and labour negotiations at high 
level with Government Departments, Local Author- 
ities and Trade Unions Officials and would be 
expected to promote the Association's interests 

Applicants should be about 40-50 years of age, 
and will be offered an attractive salary commen- 
surate with their qualifications and experience 

In considering an applicant on a part-time basis, 
it is essential that the Association should have prior 
call on his services. 

Applications will be treated in strict confidence, 
and should be submitted to BOX No. E6752, “ The 

” by November Ist, 1960. A 


Oct. 21, 


SITUATIONS VACANT 





DRAUGHTSMAN required with or desiring 
experience in railway carriage and wagons or 
diesel traction. Man with good general or 
Structural engineering experience considered 
Superannuation scheme in operation. Salary 
commensurate with qualifications and experi- 
ence.-Apply The Secretary, The Birmingham 
Railway Carriage & Wagon Co. Ltd., Smeth- 
wick, 40, Staffs. 

E6803 a 


ENGINEER SURVEYORS for inspection of 
Cranes and Lifting Plant required. Must have 
drawing office experience of design of Cranes, also 
National Certificate Mechanical Engineering. Essex 
and Liverpool areas Permanent ES.A. Scale 
salary, commencing £800 p.a Other benefits 

Apply Eng. Dept.. General Accident Assurance 
Corp. Ltd., 99, Aldwych, W.C.2 E6862 a 


ENGINEER SURVEY ORS [or inspection of Boiler 
and Pressure Plant required. Applicants must not 
be more than 38 years and must have Ist Class 
M.O.T. certificate with steam endorsement or equiva- 
lent qualifications. Salary (E.S.A. Scale) starting 
at £1800 p.a. Other benefits. Areas; Oxford, Reading. 
Windsor,—-Apply Eng. Dept., General Accident 
Assurance Corp. Ltd., 99, Aldwych, W.C.2. E6861 A 


ENGINEERING GRADUATES.-The Atomic 
Energy Division of the G.E.C. invites applications 
from Engineering Graduates, less than 30 years of 
age, interested in the basic design and analysis of 
complex steel structures, stress analysis of shells, 
evaluation of temperature stress distributions, creep 
and pipework calculations. Previous experience of 
some aspects of this work is desirable though not 
essential, and it is envisaged that successful candi- 
dates would have an honours degree in mechanical 
or civil engineering..-Write Personnel Manager 
(DWB), The General Electric Company Limited 
Erith, Kent E6893 a 
ENGINEERING INSURANCE. § Applications 
are invited from Engineers, not over 35 years of age, 
who have served an apprenticeship and have a 
sound theoretical and practical knowledge of cranes 
and lifting machines and are technically qualified to 
Higher National Certificate standard, for a vacancy 
in the Taunton area. The position is permanent, 
pensionable, with salary scale £800 rising to £1100 
per annum, plus other expenses and allowances.— 
Apply in own handwriting to BOX No. E6793, 
“ The Engineer.” A 
ENGINEERING INSURANCE COMPANY 
invites applications from Engineers not over 35 
years of age who possess First Class M.O.T. Certifi- 
cate (Steam) for position as MECHANICAL 
ENGINEER SURVEYOR in Swansea and sur- 
rounding areas. Progressive salary scale commenc- 
ing at £800 rising to £1100 per annum plus other 
expenses and allowances. Non-contributory pension 
scheme.—Apply in own handwriting to The Northern 
Assurance Company Limited, 1, Moorgate, E.C.2 
E6854 a 
ENGINEERING INSURANCE. Applications 
are invited from Mechanical Engineers not over 
35 yea. s of age, who having served an apprenticeship 
with Crane and Lift Makers have a sound theoretical 
and practical knowledge of Cranes, Lifts, Lifting 
Machines and their maintenanc:, and are qualified 
to Higher National Certificate standard, for a 
vacancy as ENGINEER SURVEYOR based in the 
Stoke-on-Trent district. The position is permanent, 
pensionable, with salary scale of £800 rising to £1100 
per annum, plus expenses and allowances.— Apply 
in own handwriting to BOX No. E6877, “ The 
Engineer.” A 
F. R. BULLEN & PARTNERS, Consulting 
Engineers, require for their Glasgow and Darlington 
offices detailers experienced in reinforced concrete 
or structural steelwork.—Applications in writing 
should be sent in the first instance to Dacre House, 
Dean Farrar Street, Westminster, London, S.W.1 
E6727 a 
FORENSIC ENGINEERS invite application for 
ENGINEERING GRADUATES with good back- 
ground and industrial experience for responsible and 
individualistic post. Age not over 35.—BOX No 
E6835, “ The Engineer.” A 


FOUNDRY SUPERINTENDENT 


required for small ferrous and non-ferrous 
foundry at a Gold Mine in Ghana. This is a 
jobbing foundry with a current production of 
only 20 tons per months and it is desired to 
increase the production and effect improve- 
ments to produce better quality casting. Appli- 
cants should be qualified to L.I. Metallurgy or 
hold H.N.C. in Metallurgy with at least 5 years’ 
shop floor experience. 

Starting salary around £1500 p.a. but depend- 
ing on qualifications and experience 

Fifteen months foreign tours followed by 
months’ paid leave Continuous contract 
Passages for applicant and wife and housing 
Write to BOX 


3 


provided Pension Scheme 
No. E6863, “ The Engineer.” 
A 
INSPECTION ELECTRICAL ENGINEER 


required for Manchester area. Applicants should 
be between 25 and 40 years of age with minimum 
qualification O.N.C. and with some _ inspection 
experience.—Reply to BOX No. E6852, “ The 
Engineer,” giving essential data and salary required 
INSPECTION ELECTRICAL ENGINEER 
required for London area. Applicants should be 
between 25 and 40 years of age with minimum 
qualification O.N.C., and with some inspection 
experience.—Reply to BOX No. E6851, “ The 
Engineer,” giving essential data and salary required. 
INSPECTION ENGI NEER—Electrical—required 
by North East Firm. Applicants should be between 
25 and 40 years of age and be prepared to travel 
Minimum qualification O.N.C. and preferably with 
some inspecting experience.—Please reply to BOX 
No. E6853, ““ The Engineer,” giving essential data 
and salary required. A 
MECHANICAL DRAUGHTSMAN required 
by large industrial organisation at its London Head 
Office Applicants must have good mechanical 
knowledge with particular reference to refrigeration 
and air conditioning. Some experience of layout 
and detailing of food processing machinery would 
be an advantage. Good salary. Non-Contributory 
Pension Scheme.—Write, giving age and details 
of experience to BOX No, E6860, “* The Engineer.” a 
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JACKSON INDUSTRIES LIMITED 
Dallow Road, LUTON, 
require 
SENIOR DRAUGHTSMAN FOR WORK 
ON ELECTRICAL DOMESTIC 
APPLIANCES 
Experience of these products would be an 
advantage and knowledge of sheet metal 
fabrications would be useful 
ALSO 
SENIOR JIG AND TOOL DESIGNER 
required 
for work on press tools and mass production 
pipework jigs 


E3032 A 





MANAGER for medium-sized Engineering Works 
in S.E. London. The post will entail responsibility 
for Production, Design and Drawing Office and 
Works Administration. The person appointed 
should be 30-35 years old and have sound technical 
and practical knowledge of M.S. Fabrications, 
Machining, Fitting and Assembly Work. Experi- 
ence of Hydraulic Press construction and/or Stainless 
Steel and Aluminium fabrications would be an added 
qualification.—Write, giving full details of experience, 
qualifications and salary to BOX No. E3028, “ The 
Engineer.” A 
MECHANICAL ENGINEER required, aged 25 
35 Applicants should have a good University 
Degree in Mechanical Engineering with some work 
shop and plant construction experience Alter- 
natively, those having served a recognised appren- 
ticeship with a reputable Engineering firm will be 
considered, if this is supported by good general 
education. Such applicants should have technical 
qualifications to at least Higher National Certificate 
standard and should be able to produce some 
evidence of having had responsibility for even minor 
installations. Knowledge of Chemical Engineering 
design will be an advantage. The post carries sound 
prospects and is with a factory in the extreme East 


London area.—Fullest information and salary 
required to BOX No. E3035 The Engineer, 
marking the envelope for the attention of the Chief 

A 


Engineer 

MECHANICAL OR PRODUCTION EN- 
GINEER with highly developed qualities of leader 
ship and initiative, and experience in writing or 
editing technical reports required to take charge of 


a translation group at a well known and rapidly 
expanding organisation in the East Midlands 
This appointment offers very considerable scope for 
development in addi*ion to a good starting salary, 


excellent superannuation scheme, and pleasant sur 
roundings.—Send full details of present salary, 
training and experience, quoting 1.750 to BOX No 
E6867, “ The Engineer A 
PROMINENT BRITISH COMMERCIAL FIRM 
requires experienced SALES ENGINEER holding 
Graduate or Associate Membership of one of the 
professional institutions and aged about 30 for the 
position of Head of the Import Engineering Depart 
ment’ of one of its overseas branches. The Depart 
ment is responsible for the import of a range of 
engineering products manufactured by U.K. and 
European Principals, and requires good technical 
knowledge and an energetic outlook An excellent 
salary is offered, together with other substantial 
benefits, including furnished accommodation at 
nominal rent, frequent paid home leave with paid 
passages, outfit allowance, &c BOX No. E689! 

“ The Engineer ‘ 
SECTION LEADER DESIGN DRAUGHTS- 
MAN required for work on wide range of air hand 

ling equipment for commercial and aircraft use 
Familiarity with aircraft procedure essential, some 
electrical experience desirable Pension, good 
conditions and amenities Salary appropriate to 
experience and responsibility Preliminary details to 
D.O. Manager, The Airscrew Co. & Jicwood Ltd 

Weybridge, Surrey £3034 a 


SENIOR DRAUGHTSMEN 


required with experience of jig and tool work 
and light machinery employing electrical, 
pneumatic and hydraulic systems Interesting 
work in Modern Office. Fluent written and 
spoken English an advantage.—-Please send full 
details to Director of Engineering, Edward 
Pryor & Son, Ltd., Broom Street, Sheffield, 10 


£3037 a 

SENIOR DRAUGHTSMAN required—fully ex 
perienced in the design of pressure vessels and 
general fabrications—good salary and conditions in 
an expanding company—assistance with housing if 





required Apply General Manager, Northern 
Welding Co. Ltd., Weedon Road, Northampton 
E3040 a 


TECHNICAL AUTHOR required not over 
50, to undertake the compilation of operating 
and maintenance instruction manuals dealing 
with the Company's machinery. This interest- 
and progressive pensionable staff position 
would appeal to a suitably qualified Mechanical 
Engineer with a bias towards technical writing 
—Applications should be addressed to the 
Personnel Manager, Molins Machine Company 
Ltd., Evelyn Street, London, S.E.8. 


E6733 a 


TRAINEE ASSISTANT wanted for Engineering 
Department of food manufacturing company in 
East Anglia. Engineering degree or Associate 
Membership of Institute of Mechanical Engineers or 
similar qualification essential. Candidates should 
have some practical experience, and if possible, have 
held some position of responsibility. Age not over 

Vacancy should be of interest to technical men 
wishing to widen their experience on the production 
side.—Apply, stating age, qualifications, experience 
and salary required, to BOX No. E3036, “ The 
Engineer.” A 
TWO EXPERIENCED DRAUGHTSMEN 
invited to apply for positions in expanding company 
in East Midlands. One required for design of Press 
Tools, and one for design of Automatic Lathe Tool- 
ing, &c. The prospects are good.—Applications, 
iving details of age, experience, salary required, to 
The Manager, BOX No. E6842, “ The Engineer.” 4 
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BOOKS and PUBLICATIONS 


BOOKS on ENGINEERING 


and allied subjects 


* 
NEW EXPANDED TECHNICAL DEPT. offers widest 
selection of books on these and similar subjects 


DILLON’S UNIVERSITY BOOKSHOP LTD. 
| MALET STREET * LONDON ~- W.C.I (MUSeum 2128) 

















Enter No. 1011 on reply card 











PERSONNEL MANAGEMENT: Principles and Practice 
By C. H. NORTHCOTT, M.A. (Sydney), Ph.D. (Columbia) 

Fourth Edition 

This is another Pitman book which, in its own field, is quite outstanding. It is 
of inestimable value to Welfare Officers, Personnel Managers and students of 
Personnel Management” not only as a textbook but as a working tool in 

This fourth edition has been generally brought up to 

Price 30/- net 


everyday business life 
date and includes the latest relevant statistics 














FOUNDRY PRACTICE 


By W. H. SALMON, Assoc. Met. (Sheffield), F.4.M., et 


A comprehensive treatment of foundry work which involves not only a practical 
guide for operatives, but also an authorative textbook of the subject covering 
the syllabus of the City and Guilds of London Institute for intermediate 
students and including specimen examination questions. Price 30/- net 


P | T M A N Parker Py erty ne W.C.2. 
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Just Published = 


Engineering Management 


STRUAN A. ROBERTSON, B.SC. (ENG.), B. COM., 
WH.EX., A.M.1.C.E. M.I. MECH.E. 


The text of this book is founded on lectures given to 
University and Higher National Certificate engineering 
students. It will serve those studying for the examinations 
of the Institution of Mechanical Engineers in Industrial 
Administration and of the Institution of Production En- 
gineers (Part III). 

The main changes in this edition are occasioned by new 
Acts of Parliament and corresponding organizational 
changes in industry. The bibliography and problems have 
also been revised. 

New Second Edition 30s. net 


Prospectus from ; 17 STANHOPE STREET, GLASGow, C.4 


BLACKIE & SON, LTD. 
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ORDER YOUR COPY NOW! 


%” 


** A complete library in two volumes . . . 


ENGINEERS 
YEAR-BOOK 


Edited under the direction of 
the Editor of “ The Engineer ** 


KEMPE’S 


1960 Edition price 87/6 (plus postage 2/6) 


from technical booksellers or direct from the publishers 


Kempe’s Engineers Year-Book, 28 Essex Street, Strand, London, W.C.2 
Telephone : CENtral 6565 





SITUATIONS VACANT 





THE VULCAN BOILER & GENERAL INSUR.- 
ANCE CO. LTD. have a vacancy for a LIFT 
AND CRANE ENGINEER SURVEYOR in the 
London area. Applicants should possess a Higher 
National Certificate in Mechanical Engineering or 
a First Class M.O.T. Certificate (Motor) Age 
about 30 years. Commencing salary £800 rising to 
£1000 _~=soper annum Non-contributory pension 
scheme Applications to 67, King Street, Man 
chester, 2 FOR44 a 


THE PULSOMETER ENGINEERING 
COMPANY LIMITED 
READING, BERKS. 


Applications are invited from Engineers to 
following appointments 

(1) TEST SUPERINTENDENT to take full 
charge of a test department dealing with a wide 
range of centrifugal pumps driven by A.C. and 
D.C. motors, diesel engines and steam turbines 
Applicants must have had sound technical and 
practical training and previous experience in a 
similar capacity. Technical education to H.N¢ 
standard. 

(2) ENGINEER ASSISTANT in the Tech 
nical Department. He will be required to work 
in close collaboration with the Test Superinten 
dent, to check and analyse test results, and to 
issue instructions for any modifications needed 
He will also be required to keep Sales and Esti 
mating Departments supplied wth up to date 
information regarding pump performance 

Applicants must have knowledge of the design 
and performance of all types of centrifugal pump 

Minimum technical education to N<« 
standard 

Applicants should be between 25 and 40 years 
of age, and should submit full particulars of 
training and experience, and salary required 
to the Assistant Secretary. Suitable applicants 
will be required to attend for an interview at 
Reading 


E6856 A 


WESTERHAM PRESS LTD. have an interesting 
vacancy for a young ENGINEER frustrated by lack 
of opportunity and seeking a position calling for 
imagination and drive. Applicants must have good 
basic knowledge of all printing processes and plant, 
and should be interested in electronics and coming 
developments in printing Flat available Apply 

Works Manager, The Westerham Press Ltd.. High 
Street, Westerham, Kent EGRR6 A 


WORKS ENGINEER. Required by 4 nationally 
known Company for their Lancashire Factory, a 
Works Engineer to take full charge of the mainten 
ance of Plant and Buildings Applicants should 
have had previous experience in the maintenance of 
small to medium size Machine Tools, and general 
Factory Maintenance, and would be required to live 
in the district..-Write in confidence, giving age 
details of experience, and salary required to BOX 
No. E3038, “* The Engineer A 


SITUATIONS VACANI 





ASSISTANT 
WORKS ENGINEER 


required 


Candidates must have served a 
apprenticeship in a medium eng 
industry with subsequent drawing 
training Essential qualificatior 
follows 
(a) Experience in Machine Tox 
Electrical and Heating Plant ir 
and maintenance, also factory 
lay-out 

(b) Ability to control staff 

(c) Technical qualifications ¢t H 
Standard, or equivalent 

Applicants should be keen, energet 
adaptable, and preferably aged 34.4‘ 
Those who replied to a similar adve r vt 
recently need not re-apply, as their a 
tions will be re-considered 

Contributory Staff Pensior " 
Assurance Scheme 

Applications, giving full details of 
fications, experience, age and salary rr 
and quoting Ref. H.A.L./141/E NG 
be addressed to 

The Personnel Manager 

HUNTING AIRCRAFT LIMITED 
Luton Airport, 

Beds £6824 

















GLACIER METAL CO. LTD., 
KILMARNOCK, Ayrshire, 


invite applications for the position of 


FACTORY 
ENGINEERING 
MANAGER 


This is a newly created position, subordi 
nate to the Technical Manager, which 
seeks to bring under a unified command 
technical development work study and 
work measurement activities 


The Factory Engineering Manager leads 
a team oft Engineers whose main responsi 
bilities comprise 


1. Undertaking specified development 
projects, primarily in mechanical engineer 
ing, but also extending into metallurgical 
and electro-chemical fields 

2. Examining plant, equipment, methods 
techniques, routines, etc. which constitute 
the ‘technical’ resources of the factory 
evaluating their effectiveness and suitability 
and, where appropriate, making recommend 
ations for improvement 


3. Preparing standards of performance 
for production departments in order to 
establish realistic measures of efficiency 


The ideal applicant is likely to be between 
28-38 years of age. He will have an Engi- 
neering Degree or equivalent qualification 
several years experience of managing 
engneering development work , experience 
and/or training in Work Study some 
knowledge of metallurgical and electro 
chemical processes. He will be capable of 
deputising for the Technical Manager and 
have promotion potential 


Consideration will, however, be given 
to suitably qualified Engineers whose level 
of attainment falls slightly short of the ideal 


A salary range of £1350-£1850 is envisaged 
for this appointment with a Starting salary 
related to age, qualifications and experience 
The general conditions of employment 
are attractive and there are good prospects 
of advancement to higher level appointments 
in the Company 


Applications, containing brief reference 
to relevant data and current salary, to 
Personnel Manager, Glacier Metal Co 
Ltd., Kilmarnock, Ayrshire 


E6874 a 
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U.K. AEA, 


Engineers & 
Technical 
Officers 


re required by the Umited Kingdom 
Atome Energy Authority in its Engin 
eering Branch at Risley, near Werring 
ton, on duties associated mith the sup 

and inspection of plant and eaupmen 


within the following frelds 


Estimating the costs of large 


struction projects involving 
mechanical and electrical enginecring 
and the subsequent control of appr 


expenditure Ref. 402a/J1 


Inspection and Progressing 
of a wide and often novel variety of 
plant and equipment under 
facture at contractors’ works Close 


manu 


liaison with design and construction 
will be involved as well as considerable 
travelling within the United Kingdom 
Ref. 402b/J1 


All applicants must have served a 
recognised engineering apprenticeshiy 
and have had wide experience in one of 
the fields described above together 
with a knowledge of engineering 
markets and modern techniques 
manufacture, fabrication, installatior 
and cost control in medium or heavy 
engineering 


For engineer posts corporate member 
«hip of a senior engineering institutior 
8 essential 
For technical officer posts possessior 
of an appropriate O.N.C., of equiva 
lent, may be an advantage 
Salaries will be assessed on the follow 
ing scales according to age, qualifica 
tions and experience 
Engineers - £1370-£1825 
Technical Officers - £1015-£1160 
Housing Assistance Schemes. Cor 
tributory Superannuation 
Send postcard for application form 
quoting appropriate reference to 
The Appointments Officer, 
U.K.A.E.A. 
Development and Engineering 
Group, Risley, Warrington, 
Lancashire. 
Closing Date : 7th November, 1960 
E6836 A 








Advts. continued on page 1')2 
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ELECTRICAL 
ENGINEER 


An important British Gold Mining 
Company in Ghana wishes to appoint an 
Electrical Engineer The successful candi 
date will be responsible to the Chief Engineer 
for the maintenance of all electrical plant 
and machinery on the surface and under 
ground and for the installation of all new 
electrical equipment He should have 
experience in power generation and dis 
tribution and in the maintenance of records 
and ordering of spares Previous Mining 
Engineering experience essential ; technical 
qualifications at least up to H.N.C. (Electri 
cal) standard 
STARTING SALARY NOT LESS THAN 

£1,750 per annum 

Tours abroad are for 15 months followed 
by 3 months’ paid leave, passages and 


housing provided The post is healthy 
and suitable for children. The appointment 
i permanent and pensionable Income 


Tax at low local rates 
Applications which will be treated in 


COURAGE AND BARCLAY 
LIMITED’S 


Group Engineering Department 


has vacancies in its design and development 
office for (i) an ENGINEERING ASSIST 
ANT and (ii) a GENERAL ENGINEER 
ING DRAUGHTSMAN Age betweer 
25 and 35 Minimum qualifications (1) 
H.N.C. (ii) O.N.C. in Mechanical Engineer 
ing —or equivalents Apprenticeship, Work 
and DO. experience in the biewery and or 
soft drinks industry an advantag*, but not 
essential Activity is not limited to the 


office and this leading brewery offers excel 


lent opportunities for men of lively and 
rseti'e outlook Starting Salaries between 
850 and £1150 depending on qualifications 
and experience Apply with full detaiis 


Staff Manager, Courage and Barclay 


MECHANICAL 
ENGINEER 


4 /arge National Company has a vacan 
w @ Mechanical Engineer in each of the 
pwing centres 


London 

Cardiff 

Glasgow 
Manchester 
Wolverhampton 


The Company is an expanding one and 
future prospects are very bright The need 
is for good calibre men aged 28/30 with 
experience in the heavy engineering of 
chemical fields Candidates shouid pre 
ferably have at least an H.N.C. in Mechani 
cal Engineering, or M.O.T Ist Class 
Certificate (Steam and Diesel) supported 
by an engineering apprenticeship 


PRODUCTION MANAGEMENT 
5. WALES 


Assistant to Plant Manager 


This new senior production eppointment 
s to be made to the management staff of 
the South Wales factory of an expanding 
company prominent in the manufacture of 
synthetic resins 

Its initial responsibiiities will include 


1. The co-ordination of stock control 
supply and distribution procedures for raw 
materials and finished products 

The co-oi dination of production planning 
and control 
3. Production development related to new 
and existing plant manufacturing procedures 
and hand:ing methods 

Applicants for this position should be 
graduates in the age range 25-35 who have 
a good knowledge of chemistry and/or 
engineering, and experience of production 
































confidence, sh nul give details of technical Limited, Anchor Brewhouse, Horselydown Please senda details to BOX Newspaper management work preferably in the synthetic 
training, prac tical experience and position Lane. London. S.E.! resin industry Please write to BOX No 
held and should be addressed to BOX No E6869 A E6849 A E6872 The Easleser ‘ 
16843 The Engineer A = F . 

calnotmadiontall = 








UNITED KINGDOM ATOMIC ENERGY AUTHORITY 
If you are an experienced SCIENTIST or ENGINEER and 
think that you may be interested in a SENIOR POST (salary from 


GRADUATE ENGINEERS 
A very large British company concentrating on design and development as well as on production | 


in this country and abroad, requires additional Graduate Engineers due to expansion The work 
is varied and interesting and covers a very wide range. Current vacancies provide splendid 


opportunities for able and ambitious men to join a first-rate company where qualities of initiative " . er = @ ° 
are highly regarded In addition to technical qualifications, particular attention is paid to per £3000 upw ards) with the l nited Kingdom Atomic Energy Authority, 
sonality and potential managerial ability Excellent training facilities are available to enable you can learn more about the opportunities available, without 


men of the right quality to advance high in the Company's service 


committing yourself to making a formal application, by making 
use of the Authority’s 


There are vacancies in design, development, construction, electrical work, instrumenta 
estimating, Works Engineering, and Engineering Services | 


Applications will be considered from those who have recently graduated, or have completed 


a post-graduate apprenticeship, or from those graduates who have already had a few years experi | 
ence in industry Age limit 22/30. Starting salaries up to £1,500 will be paid, according to age Pe oe 
experience and qualifications The company assists married men with removal 


The Company is seeking men of ability and promise and only those who are confident that t 
have the necessary qualities should apply Reference Number 116 


Arrangements can be made for an 
Informal and confidential interview 


by telephoning or writing to Mr. H. S. Hoff, Personnel Consultant, U.K.A.E.A., 
11, Charles II Street, London, S.W.1. (Whitehall 6262) 
| The more relevant detail about yourself that you can supply in advance—qualifications, expe- 
i rience, age, etc the better 

The interview will be entirely confidential. The Authority will take no further action unless 
you ask them to do so. 

Mr. Hoff will be available for consultation in Canada in January, and in the U.S.A. in April. 


Please reply in confidence quoting Reference Number to 





Robert Clive (Consultants) Limited 





STREET, Loneun, wWw.t 


E6R40 Aa EFI9S A 
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nici a pore 
ELECTRICITY ~— 
BOARD 


BRUSH 
oars MECHANICAL ENGINEERS 








RESEARCH DIVISION 
RESEARCH np Sec a “aan eo eee 
and DEVELOPMENT DEPARTMENT | ae 
PORTISHEAD, BRISTOL 


Applications are invited for the following posts based at new laboratories 
which have recently been set up at Portishead, ten miles west of Bristol 


NON-DESTRUCTIVE TESTING ENGINEER 


Regional Vacancy No. 88 


are interested in the following fields 


PRODUCTION ENGINEERING RESEARCH ~ a wide variety of problems 


associated with new production methods and processes 


HEAT TRANSFER experimental and theoretical problems connected with both 


liquid and gaseous coolants in a variety of applications 


VIBRATION AND STRESS 4 NX 4L YSIS experimental and computer methods 


of solution 


BEARINGS AND LUBRICATION experimental and theoretical problems 


ranging from conventional systems to extremely high temperature gas Dearings 


A Non-Destructive Testing Engineer is required on work which will involve 
the appraisal of new non-destructive techniques for use on the Board's system, 
the devising of new techniques, the construction of prototype instruments and 
their development into a form suitable for site use 


Applicants should hold qualifications leading to Corporate Membership of a 
senior professional institution and be experienced in the application and 
development of non-destructive testing techniques, in particular, ultrasonic 
and magnetic methods. A knowledge of electronics is desirable 


Senior Engineers are required in all groups, and suitable candidates will 


be considered for posts as Section Leader. 





The Company is situated on the outskirts of a small town amid the pleasant Leicestershire 
countryside. Loughborough offers many fine schools of all grades and there are facilities for 


advanced studies at technical colleges and universities in the district. Successful candidates can 


The salary for this post will be within the ranges: 
£1200 to £1720 (Grades 7 to 5) 

There is a contributory pension scheme and good opportunity for promotion 
within the Board's Research and Development Departments. Assistance may, 
under certain conditions, be given with housing. Applications, WHICH WILL BE TREATED IN THE STRICTEST CONFIDENCE, should 

Applications on Form AE6) ACT obtainable from the Regional Secretary, give brief details of experience, qualifications and the field of interest and should be addressed 1 : q 

Central Electricity Generating Board, Mr. P. A. McCaig, quoting reference : PL. 9091 
Southern, South Western and South Wales Region, 
1 Eaton Crescent, Clifton, Bristol, 8, 
should be returned to him together with any other appropriate information, by 
not later than Monday, 7th November, 1960. 


look forward to an attractive salary and stable employment 


In appropriate cases assistance can be given with housing removal expenses 


BRUSH ELECTRICAL ENGINEERING COMPANY LIMITED, 
LOUGHBOROUGH, LEICESTERSHIRE. 


E6838 a E6888 a 
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THE GLACIER METAL CO. LTD., KENWOOD MANUFACTURING 
WEMBLEY, MIDDLESEX 
RESEARCH & DEVELOPMENT (WOKING) LIMITED 
ORGANISATION 

required for the testing and development of A Works Manager is required for the 

prototype engineering machine tools. Wor Kenwood Group Factory at Woking 

involves subjecting prototype machine tools engaged on the production of domestic 

to use tests to ensure that the design conforms appliances 

to specifications, and to carry on develop- 

ment of the machine as is appropriate off the An excellent salary plus superannuation 

drawing board Applicants should have a will be paid to an experienced executive 

good knowledge of electrical circuits who must have previously held a similar 

hydraulic and pneumatic actuated mech position involving practical production 

anisms, and be able to carry out these experience in the light Engineering field 

activities in a screntific manner Occasional! The successful applicant will be a mar 

visits to our Factory in Scotland may be who possesses drive and iaitiative and wh 

necessary ‘ - Aer . 
apable of taking full responsibility for the 

nts sho » be “en 25 . . 

Applicants should be ae . i yanee organisation and planning of the factory to 
of age, be in or ee ¥ = eng! neers 2 meet production targets Eecitiesiey with 
degree, - H « so save servec @ standard costing and budgetary control 
recognised apprenticeship comen wilt be an Ghunatens 

38 hour week. Starting salary £950-£1150 — — 
per year Applications, which will be treated in the 

Applications giving full details of educa strictest confidence, must be in writing, set 
tional and industrial experience to ting out full particulars of education 

The Personnel Officer (3093), oe gee A ~ ee pee age = = se 4 salary 
. = > , e or rector 
The Glacier Metal Co. Ltd., anc ac 4 Work 7 7 4 M . iy 
p c c ! a ur y 
Ealing Road, Wembley. Per. 6611 Kenwooc wks, Ole king, Surre 
E6880 a E6876 A 








THE GLACIER METAL CO. LTD., 


WEMBLEY, MIDDLESEX 


RESEARCH & DEVELOPMENT 
ORGANISATION 


DRAUGHTSMAN 


required to work on design of semi-automatic 
and automatic engineering machine tools 
and process machinery The work demands 
1 knowledge of electrics! and mechanical! 
engineering, including hydraulic and pneu 
matic actuated mechanisms, and the ability 
to produce original ideas 


Applicants should be between 25-40 years 


of age, be in possession of an engineering 
degree, or H.N and have served a 
recognised apprenticeship. 4/5 years’ exper 
ience of machine tool design or equivalent 


type of work 

18 hour week. Starting salary £950-£1150 
per year 

Applications giving full details of educa 
tional and industrial experence to 

The Personnel Officer (3071), 
Glacier Metal Co. Ltd., 
Ealing Road, Wembley. Per. 6611 


EGORTY a 











The world’s leading inventors and manufacturers of special purpose precision machinery for 


the Tobacco Industry have opening in their London Drawing Office for 


SENIOR 
ELECTRICAL DESIGNER 


Desirable applicant should be aged 30 to 40, with technical qualifications at least up to H.N¢ 
level, and with practical experience in the design and application of control circuits for small 


motors and electro-mechanical detector units. Some knowledge of electronics an advantage 


This opportunity is permanent and progressive ; it offers immediate pensionable staff position 
with 3 weeks Annual Holiday and attractive commencing terms. Applications stating age, quali- 


fications and experience should be personally addressed in confidence to 


G. B. Salmon, 
MOLINS MACHINE CO. LTD., 
Evelyn St., London, S.E.8. 


E6778 A 


CHIEF DESIGNER 


Applications are invited 
for the post of Chief Designer 
with Bratby & Hinchliffe 
Ltd., Gorton, Manchester 18, 
Designers and Builders of 
Automatic Bottling Machi- 
nery, preferably with experi- 
ence of high speed, intricate, 
mechanical motions. 

This post carries senior 
staff status, substantial salary 
and excellent prospects for 
the right man. 

Applications to be addres- 
sed to Managing Director. 


E6890 a 








BRITISH 
BROADCASTING 
CORPORATION 


MECHANICAL ENGINEER 


required to work in a well equipped laboratory in Central London The post demands con 





siderable originality of thought and initiative in the design and development of all kinds of sound 
recording and reproducing equipment and also in advising on the mechanical aspects of the design 
of a wide range of other equipment used in sound and television broadcasting. Experience of 
and a high degree of skill in the design of small mechanisms are necessary and some knowledge 
of audio frequency electronics is very desirable An acquaintance with sound recording techniques 
would be an advantage but is not essential. Candidates who must be of British nationality should 
have a degree or an equivalent professional qualification in mechanical engineering but in the 
absence of formal qualifications evidence of considerable personal attainment in the design of 
light machinery would be considered The salary, commensurate with qualifications and 
experience, from £1395--£1970 p.a. Application forms from Engineering Recruitment Officer 
Broadcasting House, London, W.1., quoting ref : 60.E.146. Eng 

E6841 A 


QUALIFIED 
ENGINEER 


aged 25-30, required to assist 
Factory Manager on _ technical 
matters associated with production, 
and to help implement existing 
plans for the expansion of this 
Factory. 

Qualifications desired include 
H.N.C. and experience in produc- 
tion engineering. 

Salary according to age and 
experience ; Staff Life Assurance 
and Pension Scheme. 

Please write for application 
form, giving age and brief details 
of qualifications and experience to : 

Personnel Manager, 
Universal Grinding Wheel Co., Ltd., 
Stafford 


E6792 a 











MATHER & PLATT LIMITED 
PARK WORKS 
MANCHESTER 


ENGINEERS — PHYSICISTS 


The Company has an extensive Research programme of a practical nature ahead concerning 
the development of new and the improvement of existing machines and methods. 
Accordingly, applications are invited for the following permanent appointments 
TWO SENIOR MECHANICAL ENGINEERS (up to 35 years) 
FOUR a HNICAL ASSISTANTS (MECHANICAL ENGINEERS OR PHYSICISTS 


up to 28 y 
Two wv NIOR ELECTRONICS ENGINEERS (up to 25 years) 


The Company operates a~-Non-contributory Pension Scheme with Life Assurance arrange- 
ments and working conditions cannot be bettered 





Please address applications to 
DIRECTOR OF RESEARCH, 
MATHER & PLATT LTD., 
PARK WORKS, 
MANCHESTER, 10 
E6845 a 








A. MONK & CO. LTD., 
WARRINGTON, LANCS. 


REQUIRE SENIOR 
and 
JUNIOR SITE 
ENGINEERS 


Applications invited from those who are 
experienced in the various duties and 
responsibilities associated with these posi- 
tions Permanent and progressive posts 
Superannuation Scheme in operation. Appli- 
cations in confidence stating age, full 
details of experience and qualifications 
etc. to :- 

Personnel Manager, 
A. Monk and Company, Limited, 
Padgate, Warrington, Lancs. 
E6722 a 





SITUATIONS WANTI 





COMPANY ACCOUNTANT (iN 
Manager with several years 
accounting, Costing, Cashier wc 
desires to hear of a suitable 
preferable Middle East or Centr 

BOX No. £3039 The Engines 


MAN, 40. adaptable, seek 

where mitiative and resp it t 
Public School Engineering ¢ 
Officer. Experienced in Buying, S 
Sheet Metal. LC. engines, Gene 
Salary around £1500 BOX WN 
Engineer 





MISCELLANEOUS | 








DAVIES INVESTMENTS LimiTrep 


BANKERS 
(Gross assets £2,000,000), are , 
pa nierest of leposit { 
suCccessio with per cent. added 
£500) unit Detail und A ichite u 


from : Investment Dept. ER 
DAVIES INVESTMENTS | 
DANES INN HOUSE TR 
LONDON, Ww 








SUB-CONTRACTIN 








KELLERING AND CAM PROFILING .,, 
up to &ft by 6ft or 6ft diameter ARMYTAGE 
BROS. (KNOTTINGLEY), Lid The | ir 
Knottingley, Yorkshire (Telephon K nott 








2743/4) E116 Mw 
PATENTS 

THE PROPRIETOR of British Potents No 

711112 and 751139, are entitled IMPROVE 


MENTS RELATING TO THE CONDITIONING 
OF THE EXHAUST GASES OF INTERNAL 


COMBUSTION ENGINES and EXHAUST 
GAS PURIFIER,” offers same for ense ther 
wise to ensure practical working in Great Brita 


Inquiries to Singer, Stern & Cartherg. 140 § 
Dearborn Street, Chicago 3, Ilinois, U.S.A. £6807 «4 


THE PROPRIETOR of Sritish Patent N 
754947, entitled A DEVICE FOR TRANSPORT 
ING LOADS SUCH AS AUTOMOTIVE 
VEHICLES OR FREIGHT offers same for 
license or otherwise to ensure practical working in 
Great Britain.__Inquiries to Singer, Stern & Carl 
berg. 140 S. Dearborn St., Chicago 3, Illinois, U.S.A 
b6808 Hu 
THE PROPRIETOR of British Patent No. 753435 
entitled MAGNETIC SEPARATOR FOR USI 
IN CONNECTION WITH AN ENDLESS CON 
VEYOR offers same for license or otherwise to 


ensure practical working in Great Britaw Inquiries 
to Singer, Stern & Carlberg, 140 S. Dearborn St 
Chicago 3, Illinois, U.S.A E6896 H 





RESEARCH ~—__isisf 
DESIGN and DEVELOPMENT | 





NORRIS BROS. LTO., 

53 VICTORIA ST., LONDON, S.W.! 

Tel.: ABBey 6132 
and at Burgess Hill, Sussex 
Specialists in 

RESEARCH, DESIGN, DETAILING 

AND DEVELOPMENT 
throughout the whole of the Engineering Industry 
£194 k 





BUSINESS OPPORTUNITIES 











REMPLOY SPONSORSHIP SCHEME 


offers manufacturers extra labour force a 
factory space for new projects, &c. For deta 
of this attractive proposition, writ 
Managing Director, 
REMPLOY LTD., 
415 EDGWARE ROAD, N.W.2 
Telephone ;: GLAdstone 8020 
E3847 


ADVERTISER SEEKS FINANCIAL seevens ST 
in medium-sized iron foundry, Londo 
Counties preferred. Would consider purct y 
business proposition Write BOX N I 

The Engineer.’ 








FOR HIRE | 





MOBILE LIFTING SERVICE I 
Hire Rate quoted for any lifting work 
Mounted or Crawler Cranes, any size 
MOBILE LIFTING SERVICES LTD... A 
*he TARMAC Group, Rotherham 7848! 





I MACHINERY Etc. WANTED 





WANTED FOR CASH all types of 
Plant, A.C. & D.C. Motors, Diesel Genera 
Transformers, Turbo-Alternators, Cable 
mantling Staff Available.—ELECTRICAL P 
& MACHINERY Co., 12 Hilton St, E.!. §° 





Classified Advis, continued on page 1 
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NETHERTON 
IRON WORKS, 
KILMARNOCK, 

SCOTLAND 


Grams and Cablegrams 


BARR 
THOMSON 
& Co. Ltd. 


We Manufacture 


Telephone 
KILMARNOCK 79! 





DISHED AND FLANGED DRUM ENDS. 
FLAT AND FLANGED TANK ENDS. 
FLANGED COMPENSATING PLATES. 
FLAT COMPENSATING RINGS. 
EMBOSSED MANHOLE DOORS. 
SINGLE FLANGED NOZZLES. 
DOUBLE FLANGED STANDPIPES. 
PIPE LINE FITTINGS INCLUDING 
BENDS, TEES, CROSSES, REDUCERS, 
CAPS, SADDLES AND SLEEVES. 
PIPE LINE FLANGES, SLIP-ON 
WELDING NECK AND BLANK. 
MISCELLANEOUS PRESSINGS 
AND FORGINGS. 


London Office :— 
10, NORFOLK STREET, LONDON, W.C.2 
Telegrams: TUBENPIPE, PHONE, LONDON 


Telephone: COVENT GARDEN 0315/6/7 


“BARR, KILMARNOCK” | 


| 














Enter No. 1041 on reply card 
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Oct. 21, 


FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 


STEAM BOILERS.—Cochran Vertical (New) 7ft. 
and 6ft. 6in. dia., 150 Ib. w.p.; reconditioned 9ft 
down to 3ft. dia.; Economic 4ft. to 11ft. 6in. dia., 
including new 8ft. dia.. 150, 180 and 200 Ib. w.p.; 
300 reconditioned Vertical Crosstubes, all sizes 
AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 psi. 550 h.p. motors; also 
Broomwade 500,400,300,200 and 130 cf.m., all 
motorised ; and several others of various makes 
and capacities 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p 

MOBILE ROAD CRANES.—10-ton Lorain lorry- 
mounted 30ft.-70ft. extendible jib ; 84-ton Ran- 
some Diesel/Electric 21ft. jib ; 6-ton Coles Diesel; 
Electric, solids ; 4-ton Coles Diesel/Electric, solids, 
1945; 3-ton Jones “Super 40” diesel, pneu- 
matics (3) 

OVERHEAD CRANES.—25-ton Girders and end 
Carriages, with 60 h.p. motors, 95ft. 10in. span ; 
30-ton Vaughan, 42ft. 3in. span ; 25-ton Clyde, 
21ft. 9in -—. new 1954 ; 20-ton Vaughan, 42ft 
Jin. span, 6-ton auxilliary, cab control (5) ; 20-ton 
King, 42ft. 3in. span, 400/3/50 ; 10-ton Heywood, 
34ft. span, new 1953, (2); 10-tom Morris, 32ft. 10in. 
span, 400/3/50; Wharton, ion. 25ft. span, 
400/3/50 ; 5-ton Henderson, 24ft. 7in. span, 1946 ; 
S-ton King, 29ft. 3in. span, power hoist, hand 
travel ; 5-ton Morris, 28ft. 6in. span, power hoist, 
hand travel; 4-ton Morris, 19ft. span, 220V. d.c. 
(3); majority of the above are unused 


DERRICK CRANES.—?-ton Anderson Grice, 


100ft. jib, electric ; 14-ton Anderson Grice, 
hand, 40ft. jib ; 5-ton Butters Grabbing, 80ft. jib, 
electric. 


RAIL CRANES.—18-ton Brownhoist, steam, 5SOft. 
jib ; 10-ton Grafton, 34ft. jib, diesel conversion ; 
8-ton Wiison, steam, 35ft. jib ; 5-ton Smith, SOft 
jib (2) 

LOCOS.—Fowler diesel, 150 h.p. (2); Barclay & 
Ruston, 80/88 h.p., diesel ; Bagnall i4in. by 22in 
(two oil-fired, one coal), Peckett, steam, 7in. by 
i2in., 1941; 4 Logan Battery-operated, 24in 
gause, 3-4-ton cap.; 3 Ruston diesel 16/20 h.p., 

4in. gauge ; also 2 miles 20 Ib. and 1200 yds. of 
25 Ib. x 24in. gauge track, Bogies, Wagons, &c 

STEELPIPING.—Large stocks including follow- 
ing : 20,000ft. 1}in. galvanised “ A" ; 20,000ft. 
scaffolding ; 30,000ft. 3in. black; 15,000ft., 
each 6in., 3/16in., din., 5/16in., unused ; SO00ft., 
8in. unused ; 2000ft., 10in., I2in., 16in., seam- 
less ; 200ft.. 24in. by jin. welded, unused ; 
1000ft., 30in. by @in. welded, unused ; 2500f 
27in. welded flanged ; SOOft., 36in., unused ; 
S00ft., 42in. by din. riveted; 100ft., 48in. by 
din. welded unused ; 150ft., 6O0in. welded ; 20in., 
24in., 26in., 27in., 28in., bitumen lined, unused 
Full list on request. 

CAST IRON PIPES 
24in. flanged and s.s., including 
lengths, 6in. Stanton class “B”™ 
Socket, unused. Immediate delivery 

VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Paralie! Slide Sluices, Gunmetal, Reducing 
anc Check Valves. List on request 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar, up to 12,000 gallons, for oil and petrol, also 
sectional stvel and cast iron up to $0,000 gallons 

MACHINE TOOLS.—Heenan & Froude Dynamo- 
meters, 1500 h.p. maximum, 18in. Dial Indicator 
(three) Scriven Plate Bending Rolls, 14ft. by din. ; 
Herbert Miller, 6lin. by |Sin. table; Pels Punch 
and Shears, jin. capacity ; nine new 2 cwt. and 
1 cwt. Pneurnain Hammers ; Bonn Hydraulic Tube 
Bender up to 20ft. by 4in. bore ; Berry Guillotine 
capacity 4ft by lin. ; Sedgwick 6ft. by gin. Folding 
Machine ; Rushworth Ciuillotines, 6ft. by jin.. Bliss 
70-ton power press. 

SLING ENGINEERING WORKS 
Phone: Coleford 2271/2 E106 a 


~Large stocks all sizes up to 
150 by i8f 
Spigot and 





TWO COCHRAN No. 14, 6ft. diameter by I5f 


9in. high 2400 Ibs. evap 150 p.s.i. Oil fired 
Boilers 
Bargain prices before removal 
JOSEPH PUGSLEY & SONS, LTD 
BRISTOL, § 
Tel. : Bristol 56037 E6834 G 
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FOR SALE 








BESCO High Duty Doubie Geared Guillotine 
Shearing Machine, motorised for 400/440/3/50 
supply, capacity 72in. by tin. mild steel, fitted with 
fluorescent lighting unit, with automatic hold-down 
and adjustable front, back and side gauges, weight 
approx. 50 cwt 

BESCO Model EB6. Eccentric Power Punching 
Press, motorised for 400/440/3'50 supply, pressure 
exerted approx. 70 tons, stroke adjustable from 
5/16in. to 3jin., table 26in. by 19in., hole in table 
ii din. by 9in., weight approx. 50 cwt 

RHODES Open Fronted Upright Bench Punching 
Press, motorised for 400/3/50 supply. pressure 
exerted approx. 2 tons, stroke jin.. adjustment to 
table jin., table 9in. by 4jin.. hole in table lin. by 
Jin., weight approx. 34 cwt 

PELS Double Geared All Stee! Double Ended Angle 
and Tee Iron Cropping Machine, motorised for 
400/3/50 supply, on turntable base for positioning 
in any direction, crops angles 7in. by 7in. by jin 
or 6in. by 6in. by Jin., tees 64in. by 64in., on the 
square and on the bevel, weight approx. 105 cwt 


PELS Double Ended Universal Punching, Shearing 
& Section Cropping Machine, motorised for 400 
440/3/50 supply, punches up to Igin. diameter by 
lin. thick, depth of punch gap 24in., shears flat 
bars up to lin. thick, crops rounds, tees, squares 
and angles in proportion, weight approx. 8 tons 


FROST Power Geared Swing Beam High-Lift 
Universal Folding Machine, motorised for 400 
440/3/50 supply. capacity 10ft. by 3/16in. mild 


steel, adjustable for sharp and round bends, 
clamping beam swings out for removal of trunk 
sections, with adjustable back gauge, weight 
approx. 6 tons 

TWO NEW LEN 100/230, Open Fronted Inclinable 
Power Presses, motorised for 400/440/3/50 supply 


pressure exerted 100 tons, depth of throat I2jin 


adjustment of stroke 13/16in. to Sjin., table 23jin 
by 35.7/16in., hole in table 13jin. diameter, weight 
approx. 147 cwt 

Photographs of the above are available 

Very favourable Hire Purchase terms can be obtained 


TOOLS, NEW AND USED 
Description Attractive Prices 


MACHINE 
Of Every 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD 
LONDON, N.W.1 
EUSton 5000 


Telephone Telex 24264 


And at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3 
Telephone : Central 7606-8 


600 


1200 h.p. (two 600 hp.) Variable Speed D.¢ 
MOTORS, 5001600 r.p.m 500 volts D« 
comprising : TWO 600 h.p. common shaft D.C 
motors, forced draught cooled with accessories 
Prepared to consider selling as two separate 
600 h.p. machines. Hardly used 

TWO 8/16 volt 8000 amp. Plating equipment 
comprising moving coil voltage regulator, man 
step-down transformer and Westinghouse oil 
immersed selenium rectifiers. Four units 16 volt 
4000 amp. at present arranged for fixed voltage 
yperation. One 16 volt 1000 amp. unit for fixed 


voltage operation 


GEORGE COHEN. 


SONS & CO. LTD., 
WOOD LANE, LONDON, W112 
(Shepherds Bush 2070) 
STANNINGLEY, Nr. LEEDS. 
(Pudsey 2241) 


E207 G 





each 


E200 « 





TWO RUSTON 6 VEBX SC 550 H.P. R.PLM 
ENGINES, as unused £3000 each. Immediate 








Test Pump. You won't either. 





These pumps weigh 
from as little as 20 lbs. 


CAN TEST UP TO 8,000 LBS/SQ. IN. 
Nobody minds carrying a NATIONAL Hydraulic 


extremely portable. In fact, the lightest weighs 
as little as 20 Ib. Moreover, their utter reliability 
has been proved over and over again, often 
under the most severe conditions. NATIONAL 
Hydraulic Test Pumps are offered to you in a 
wide range of types and sizes and are 
suitable for pressures up to 8,000 Ib./sq.in 
Full details will be sent to you on receipt of 
the coupon. Get your secretary to mail ic today. 
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Address 
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AUCTIONEERS & VALUERS 


esTaBLismED 1877 


LEOPOLD 
FARMER & SONS 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Mouaren Seid (8 tines) PR. — Us 


Forty-Second Sale 





E R 


By Order of the Secretary of State for Air 
No. 25 MAINTENANCE UNIT, 
ROYAL AIR FORCE, 
HARTLEBURY, Worcestershire 
(4 miles from Kidderminster, 11 miles from 
Worcester) 


Nock & Joseland 


are instructed to sell by Auction at the above 
Unit on 
THURSDAY, 3rd NOVE = R, 
at ul a.m. prom 
A 3 4 ‘eaaied of Valuable MISC ELLANEOUS 
STORES 


1960 


including : 
CLOTHING AND E QUIPME NT, 
FOOTWEAR, 
PARACHUTES AND DINGHIES, 
RADIO AND ELECTRICAL EQUIPMENT 
CAMERAS, PROJECTORS, EPIDIA- 
SCOPES, ETC., 
VALETTA AIRCRAFT SPARES, 
GENERAL STORES 
VIEWING : 

The Lots are on View at Hartlebury on Tuesday 
and Wednesday, Ist and 2nd November, 1960, 
between the hours of 9 a.m. and 4 p.m., and on 
the morning of the Sale Day between the hours of 
8 a.m. and I! a.m. 

Admission only on production of Catalogue, 
which will admit two persons on the View Day and 
one person on the Sale Day. The Secretary of State 
for Air reserves the right to refuse admission. Cata- 
logues price ONE SHILLING EACH (Postal 
Orders NOT Stamps) can be obtained from the 
Auctioneers : Nock & Joseland, Bank Buildings, 
Kidderminster. (Tel.: 2053 and 4311). £6839 5 


| FOR SALE | 


HYDRAULIC PRESSES OF ALL TYPES 











This week's selection : 

3300-ton Twenty Daylight Sheet of Board Press, 
platens 12ft. 6in. by 4ft. 6in. with self-contained 
Pumping Unit 


2000-ton Free Forging Press, bed 8ft. by 8ft. 6in 


1000-ton Vertical Extrusion Press with self- 
contained Pumping Unit. 


REED BROTHERS (ENGINEERING) LTD. 
Replant Works, 
Woolwich Industrial Estate, 
London, S.E.18. 


Woolwich 7611 (6 lines). 


E5937 o 


MODERN BOILER PLANT AVAILABLE 
EX SITE HEREFORD 
Eight EDWIN DANKS horizontal double pass 
Economic Boilers 1942, 9ft. 9in. dia. by 15ft. 6in. 
over tubeplates by 19ft. 6in. overall, evap. 12,000 Ib./ 
hr., 120 p.s.i. fittings, mechanical stokers, I.D. fans, 
feed pumps, tanks, instrument panel, coal handling 


GEORGE COHEN. 


SONS & CO. LTD 
WOOD LANE, LONDON, W.12. 
2070) 


oe ere Bush 
STANNINGLEY, Nr. LEEDS. 
(Pudsey 2241) 


Tel.: 





E6875 G 





OIL-FIRED SADDLE TANK STEAM SHUNT- 
ING LOCOS. 
One— Hudswell & Clarke. 
E6847, “* The Engineer.” G 


16in. 


stroke : 
BOX No 





1960 


AUCTIONEERS & VALUERS 


WHEATLEY KIRK 
PRICE & CO. 


& L. FUDSGOM, FRCS, F.A1. 

& BEDDAAD, 4.1. MBCH.B., P.A.L.P.A. 
M. &. CHBAVIN, F.A.1. 

@. &. GIBBS, F.AL.P.A. 


SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, 





AUCTIONEERS & VALUERS | 
FULLER, HORSEY 
SONS & CASSELL 
Specialists 


SALE & VALUATION 


OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE, 
LONDON, E.C.3. 





AUCTIONEERS & VAI KS 


HENRY BUTCHE 


AND CO. 


R 


Auctioneers, Valuers 
and Surveyors 


Specialising 
SALE & VALUATION 


of 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 


73, Chancery Lane, London, 
W.C.2. 











Telephone : HYDE PARK 8844/5/6 (3 lines) | Telephone: ROYAL 4861 HOLBORN 841! (8 lines) 
& COMPANY E R 
By Order of the Secretary of State for War 
“mI OT va — _— 
VALUERS AND GOVERNMENT SURPLUS STORES 
SALES BY AUCTION 
ASSESSORS Main Location ductioneer 
October 28 Miscellaneous stores Returned Stores Group FENN WRIGHT & CO 
OF WORKS FAC 7 ORIES including Reed Hall, Colchester, (Dept. Lj), 146, High 
, Essex Street, Colchester, Essex 
(Tel.; 7317 
ENGINEERING PLANT Tool kits ; weighing and bread slicing machines ; gravity rollers ; wooder 
pallets ; carpets ; stair carpet and rugs ; furniture ; folding iron beds ; matt 
resses ; bedding ; 6,500 blankets ; clothing and boots ; butchers, cooking and 
AND MACHINERY kitchen utensils ; camp, webbing and fire fighting equipment ; ground sheets 
40 tons of canvas tent inners ; tent poles ; 270 14ft by 14ft canvas tents . large 
mesh netting and other stores lying at Colchester 
November | Machine tools and WD. Storage Depot WALKER, WALTON & 
56, VICTORIA STREET, miscellaneous stores Ruddington, Notts HANSON,’ (Dept. L) 
including Byard Lane, Bridlesmit! 
LONDON, S.W.1 Gale, Nottingham 
’ o VV oSe (Tel. ; $4272.) 
Capstan, turret, gap bed, S.S. and S.C., surfacing and boring lathes ; grinders 
VICTORIA 2002/3/4 horizontal millers ; arbor presses ; Watsonian box sidecars : tyres and tyre 
pumps ; hydraulic, screw and trolley jacks ; towing ropes ; M.T. and motor 
Established Over a Century cycle spares ; diese! fue! pumps ; starter motors, dynamos : Avo test meters 
electrical spares ; storehouse trucks ; hand tools including hammers and axe 
Prismatic binoculars ; telescopes ; microscope binocular eyepiece entr 
fugal separator gas fired heat treatment furnace ; electric ovens and kil 
By Order of Moorwoods Limited waveform monitors ; electronic apparatus ; aluminium container Burma 
SHEFFIELD teak planks etc 
- November 8-9 Machine tools and W.D. Storage Depot, FULLER, HORSEY 
Modern miscellaneous stores Royal Arsenal, Woolwich, SONS & CASSELI 
. ™ _ London, S.E.18 (Dept. L), 10, Lioyd 
MECHANISED FOL NDRY Avenue, London, bE 
PLANT (Tel.: Royal 4861.) 
. November 15-16 Vehicles and miscel- Central Ordnance Depot MIDLAND MARTS 


Pattern Shop Machinery, Core Sand Mills, 
Coremakers Benches, 
Acme Continuous Core Dryers, Lifting Magnet, 
Roller Conveyors, 
MORRIS 25 tons p.h 
CONTINUOUS SAND PLANT, 
Sandrammer 4-ton Sand Plant, Skips, 
Ladies, Moulders Tools, 
AIR & MAGNETIC MOULDING MACHINES, 
Morris Plate Type Box Conveyor, 

Four Cupolas & Blowers, 
FOXBORO’ AIR WEIGHT AUTO 
CONTROL UNITS, 

Sterling Moulding Boxes, 

Cast Iron Boxes, Fettling Grinders 
Rumbler Shotblast Machines, 

STOCKS OF PIG IRON AND SCRAP, 
Trucks, Trolleys, Racks, &c 


Leopold Farmer & Sons 
will sell the above BY AUCTION on the 
Premises 
HARLESTON IRONWORKS, 
HARLESTON ST., 
WEDNESDAY, 9th NOVE MBE R, 1960 
On View Two Days prior and Morning of Sale 
Catalogues of : Messrs. Leopold Farmer & Sons, 
Industrial Property, Plant & Machinery Auctioneers 
& Valuers, 46, Gresham Street, London, E.C.2 
(Tel.: MONarch 3422.) £6837 ; 


| FOR SALE | 


HYDRAULIC PRESSES 


200-ton Fielding, 42in. stroke, 63in. wo ve off) 

100-ton Fielding, 72in. stroke, 99in. daylig 

50-ton Fielding, 24in. stroke, 48in. daylight = off), 
each with two Fraser Mono Pumps. 

200-ton Tangye Vertical open ented, 2lin. stroke, 
table 24ft. 

— Musgrave Vertical upstroke, 42in. daylight, 

diameter. 


tens 72in. 

Filiding” Horizontal, 24in. stroke, bend up to Sia. 
rdeo WATKINS SOR) LTD., 
COLEFORD, GLOS. 

ford 2271/5. E1930 


Foundry 














SALE BY 


Automatics ; 
internal, plain, 
and centre lathes ; 
presses ; 
Locations W. D. Storage 
Factory, Nottingham 


Avenue House, High Holborn, London, W.C 





radial and pillar drills ; 
surface, thread and tool and cutter grinders 
horizontal, 
tapping and engraving machines ; 


Tenders must be submitted by 14th 
Application for Tender Forms should be made to War Office, Directorate 
I 


laneous stores. Bicester, Oxon LTD., (Dept. L), Market 
Square, Biceste Oxor 
(Tel.: 73.) 
November 24 Vehicles and miscel W.D. Storage Depot DIXON & WALLACE 
laneous stores Bowhouse, Hurlford, Nr LTD., (Dept. L), Bank 
Kilmarnock, Ayrshire Buildings, Grahan 
Square Glasgow ' 
(Tel.: Bridgeton 244 
November 29-30 Vehicles, earth W.D. Storage Depot WALKER, WALTON & 
moving equipment, Ruddington, Notts HANSON = (Dept I 
mobile cranes and Byard Lane, Bridlesn 
motor cycles. Gate, Nottinghan 
(Tel, ; $4272 
December 13 Machine tools and W.D. Storage Depot J. H. NORRIS & SON 
miscellaneous stores Byley, Nr iddlewich, (Dept L) 9% A Ibe 
Cheshire. (Sale at Cheet- Square, Manchest 
ham Town Hall, Man (Tel.: Blackfriars %37 
chester 8) 


Application for catalogues, available 14-days prior to date of sale should be made only t 
auctioneers shown above (price of catalogue Is. Od. P.O. only) 


TENDER 


inding ma 
capst 
production and profiling 
jig borer 
Ruddington 


gear shaping and gr 
vertical, 


Notts Roy 


oO 
4 


Depot, 
November, 1960 


of Disp 














FOR SALE | 


HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 
and Second- 


hand. 
All kinds of Hydraulic Equipment in Stock. 








THOMPSON AND SON (MILLWALL), LTD., 
Cuba Street, Millwall, London, E.14. 
Bast 1844/5 Ellita 











| FOR SALE | 


EX MINISTRY PREFABRICATED 8B) 
INGS, 650 sq. ft. complete with fitting 
dismantled, £175. H.P. terms arranged 

for Office accommodation, Workshops 
Delivered free 100 miles London.—FEssc* 
crafts Lid., Wickford, Essex I 
FOR IMMEDIATE DISPOSAL, Onc 1: 
Length 240ft. by 120ft. wide. Dismantied 

to be erected..-A. King & Sons, Ber Street, 
NOR.S4B. Telephone: 28541/5 f 
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FORA BIGGER BITE § 
“A BIGGER DOTY! 


Io cu.yd. capacity combined with 4-in-1 Versatility 


106 





® New 71 h.p. direct-starting 6-cylinder 
International Diesel Engine. 


Exclusive Drott hydro-spring absorbs up to 67°, on shock loads. 








INTERNATIONAL 


HARVESTER Pry-out overskid-shoe action — 19,000 lb at cutting edge. 





New fast lift . . . positive ejection . . . extra high dumping. 





One lever selects .. . 4 forward and 2 reverse speeds. 


9K3-B SKID-SHOVEL ee 
aol -_ 


For details of the new 9K3-B Drott conta 


t 
) 


International Construction Equipment « 


Special! hire purchase facilities available 





CONSTRUCTION EQUIPMENT DEALER N GT.6 AIN ANO N. IRELAND 


JAMES BOWEN & SONS LTD 
EDINBURGH, GLASGOW, ABERDEEN 





R. CRIPPS & CO. LTD 
NOTTINGHAM, MANCHESTER, SHILDON 


SAVILLE (TRACTORS) LTD 
LONDON, STRATFORD-ON-AVON, CARDIFF, BELFAST 


WESTERN CONTRACTORS SERVICES LTD 


CONSTRUCTION EQUIPMENT BRISTOL, EXETER, SALISBURY 


—the finest on tyres and tracks i , ie oe 


* 
HARVESTER HOUSE - 259 CITY ROAD - LONDON EC! ' 











INTERNATIONAL HARVESTER COMPANY OF GREAT GRITAIN LIMITED - 
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AERASPRAY 


TRADE MARE 





Our Catalogue shows many items of Equipment designed to save 
you money. The 17 Turntables, for instance, are of 5 types:—Low, 
ballbearing : Tilting: Powered, Electric or Air: Hydro-pneumatic lifting. 





The 15 sizes of Liquid Containers are made in 6 standard forms :— 
Outlet, top or bottom: Stirrer, hand, air or electric operated. High 
Pressure type for solids. 





Air Rectifiers are made in 20 sizes and types, ranging from a small 
attachment to fit between gun and hose to the other extreme 
a Mains Filter of 750 c.f.m. capacity. 














Mak Guns; Air C ; b Booths 
AERASPRAY ASSOCIATED LIMITED pre oi ncluphamay- nod hy nlggamabeme 


Head Office & Works: NECHELLS, BIRMINGHAM,7 82, VICTORIA STREET, LONDON, S.W.1. phones: AdBey 5095-50 
Phones: EASt 1671-4, etc. Also at Glasgow, Manchester, Belfast and throughout the world. 
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WELDED 
FABRICATION 
BY CLARKS 
OF HULL 
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Realistic. Clarks view every aspect of a — » 
job through your eyes. Practical design Saeed 
service at your disposal. Delivery 

and economy studied at that stage, 

as well as efficiency. Every piece of 
equipment new and modern. Used with 
knowledge and experience that only a 
century of fabricating work can bring. 
You can depend on Clarks fabrications 
And on Clarks. 















STAINLESS STEEL, MILD STEEL, ALUMINIUM 7 
AND COPPER FABRICATIONS COMPLETE Baer 
WITH VALVEWORK AND PIPEWORK aa 


METALLIC ARC WELDING idee 
ARGONAUT AND ARGON-ARC WELDING ns 
STRESS-RELIEVING AND TESTING FACILITIES 











Aluminium and Mild 

Stee! Cooler. Tube Sheets, 
Tubes and Shell 99.8% 
pure Aluminium with 
Mild Steel Ends. 


LARK 


GEORGE CLARK & SONS (HULL) LTD. 
HAWTHORN AVENUE, HULL 


Telephone: 37652 Telegrams: ‘Clark, Hull’ 


A MEMBER OF THE NEWMAN HENDER GROUP 


BCA 
Enter No. 1081 on reply cx 
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ADH OOORD BHEae 


|| 


ranging from simple angles to most complex shapes. Physi 


cal properties are identical with similar rolled sections and 
extrusions can be supplied in random lengths of 8 to 30 
feet, with dimensional tolerances to suit requirements 


Send for further details of Osborn extruded steel sections 


Extruded steel sections are produced in most qualities 
of steel, including carbon and alloy steels, stainless steels 
and special alloys 

Hundreds of different shapes have already been extruded 


and take the first step to lower costs by reduction of 


machining and elimination of scrap 


SAMUEL OSBORN & CO. LIMITED 
CLYDE STEEL WORKS, SHEFFIELD 
STEELMAKERS-STEELFOUNDERS - ENGINEERS TOOLMAKERS 
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WHATEVER THE BOILER cp 4 


AUTOMATIC BO 
ILER CONTRO 
L_ Pays ate) 
ITSELF o” 


lf in doubt, refer to report on a iat Melee tcl © wee) mee), baie) S 
for large and medium size boiler plants with trans- 


‘Conference on Fuel Economy 
mission lines up to about 300 ft. 


through Automatic Operation’ 
held in November 1959 and pub- HYDRAULIC REGULATOR CONTROL 
for similar plants which require large working forces. 


PNEUMATIC RELAY REGULATOR CONTROL 
for small industrial boiler plant (Shell and Lancashire 
type boilers) with outputs from 2/3,000 Ib./hr 


lished by the Combustion Engin- 


eering Association. 


Electroflo Meters Co. Ltd. manu- 


facture what is probably the 
ELECTRONIC RELAY CONTROL 


; for large unit or range systems in power stations, 
signed specifically for Automatic industrial plants, steel works, etc. Ask for the New 


Boiler Control in the world. Catalogue No. 84. 


widest range of equipment de- 


For Economic, Automatic Boiler Control Equipment and for Unparalleled Service and Maintenance Facilities— 


Consult ELECTROFLO First 


E lectraflo 
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